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the chairman of the Federal Communi- 

cations Commission, which is charged 
with overseeing the airwaves of America, felt 
it necessary some 15 years ago to dismiss TV 
programming as “a vast wasteland.” Today 
many oases dot that onetime desert. Amid the 
soap operas and ancient movies, one can find 
drama, education, and entertainment of truly 
highest quahty. 

In the vanguard of this “new television” 
are the four programs produced each season 
by vour Society in collaboration with WOED/ 
Pittsburgh and underwritten by Gulf Oi] 
Corporation for presentation on Public 
Broadcasting. This December we embark on 
another exciting series. Watch for the dates 
on the covers of NATIONAL GEOGRAPHIC, 

“Yukon Passage” combines history with 
adventure. Four voung men journey down 
the fabled! Vukon River—by raft in the sum- 
mer, by dogsled in winter—tracing the always 
perilous, sometimes fatal route that led gold 
seekers to Alaska in the late 1890's. Danger, 
tragedy, humor, and hope still stalk the river 
road to the Far North. 

January will bring an account of the life 
and cliscoveries of one of the most protean sci- 
entists of our era—Dr. Louis 5. B, Leakey. 
Born of British parents in East Africa, raised 
among Kikuyu tribesmen, Leakey revolu- 
tionized paleontology. His finds in East Africa 
first indicated that mankind flourished there 
nearly two million vears ago. 

In February, underwater cameras will bring 
you Into intimate contact with the world's 
most massive inhabitants; whales. Warm- 
blooded, air-breathing creatures like our- 
selves, they opterl in some distant epoch ty 
roam the seas. Now we and our explosive har- 
poons and our flensing blades may be eclging 
these masterpieces of nature to the ragged 
ecdiee of extinction. 

Qur final production of the season, "The 
Living Sands of Namib,” will focus upon the 
strange flora and fauna that have managed to 
adapt to the incredible ground temperatures 
—sometimes as high as 170°F—of Africa's 
cruel southwestern quadrant. A classic waste- 
land. the Namib Desert still manages to sup- 
port a fascinating variety of life forms. 
Thanks in good part to PBS, WQED, Gull, 
and your Society, the once “vast wasteland” 
of television is now able to do the same. 


[tte chairman has come o long way since 
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Oases of Life in the Cold Abyss 441 
Geologiits diving to the Galapagos Rift are 
avonivhed to discover colonies of sea creatiires 
hashing qo mile anda half down in the warmth 
of iiwdrothermal vents. 


The Danube: River of 

Many Nations, Many Names 455 
lis history spanned bv strife, ity bleecness ot 
Action, central Europe's great waterway links 
diverse cultures in a network of commerce. 
Hy Mike Edwards and Winfield Parks. 


Anzona’s Suburbs of the Sun 486 
David Jeffery and A. Edward Aim find the 
Phoenix-Tucson area, where the sun atwitys 
shines while the water table falli, inundated 
bya cominuing torrent uf meweoomers. 


Where Can the Wolf Survive? 518 
Biologiss L. David Mech surveys the prospects 
for an endangered, evrr controversial anieval, 
aad telly how lt ranges and hmats, lives 

and dies. 


The Dominican Republic— 
Caribbean Comeback 338 

Shaking off the Trujille era, this West ladian 
nation xe new goals for economic growth 
and seeks amawers to a long lint of problem. 
James Cerruttand Martin Rogers explore 
the mountainous land Columbus loved, 


The Power of Letting Off Steam 566 
Science editar Kenneth F. Weaver reports 
global interes! and accelerating development 

in tapping the enerey potential af our 

planets snbsurface heat. 
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America’s Historvlands 580 

From Jamesiown fo cow fown, land rash to 
gold rush, the story ef a nation comes to reese 
fife ina new Geographic book. 


COVER: Artzena's bountiful sunthine helped 
prodece jhiv armload of calendulas on a 
flower farm near Phoenix (pages 486.3] 7). 
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HIMMERIN(G WATER streams up 
nast giant tube worms, never before 
setn by man. A crab scuttles over 

| lava encrusted with limpets, white 
a pink fish be KES In the warmth 

Inside the research submersible Ain 

lave dived 

a mile and a half (2.5 kilometers) into the 

near-Treeyzing reson of the Pacific, vet 

our temperature probe now registers 6 te 





we watch in amazement. We 


17°C) as we hover over an incredible 
community living around a warm sen 
Hoor spring 

Qur group has come as geochemists 
and geologists to the Galapagos Rift wesi 
1é first 
time active hydrothermal vents in the 
Hoep a, At hile PrIning invaluable basic 
data for unclerstanding earth processes, 





of Ecuador to investigate for 1 


we also make history for marine biology 
The unknown creatures and dense com- 
munities of life we have discovered Irving 
at these vents, like lush oases In a sun 
less desert, are a phenomenon totally 
new to scence 


Cher princital investigainrsowere Dr. Jack EK 
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We were drawn to this spot by evidence 
gathered earlier by the Scripps Institution of 
Oceanography, Oregon State University, and 
Woods Hole Oceanographic Institution 
Towed instruments had picked up subtle 
temperature variations just above the sea- 
floor Sonar and photographs from towed 
cameras showed mounds that might be pre- 
cipitated metal oxides related to hydrothermal 
vents. Water samples contamed abnormal 
amounts of racon 222 and helrum 3, wotopes 
that form deep within the earth. 

So this past winter the Galapagos Hydro- 
thermal Expedition got under way—three 
vessels carrying 25 scientists and 26 techni- 
cians—sponsored by the National Science 
Foundation as part of the International De- 
cade of Ocean Exploration. From the research 
vessel Anny we lowered a camera system 
called ANGUS to pinpomt the vents: an at- 
tached thermistor sensed temperature chang- 
es as stmiall as 1/500 of a degree Celsius. 

(mn February 15, during the first 12-hour 
run, the temperature line registered normal 
conditions—near freezing. Then, at 19:09, it 
showed a sudden spike, Within hours an on- 
board photo lab provided by the National 
Geographic Society had processed our hlm. 
Eagerly weran the film to frame 19:09 

Clams! Hundreds of them covered the lava, 
in a dense blanket never before seen in the 
deen. We returned to the coordinates of that 
frame, and Alvin went diving (diagram, left), 

In Alvin rotating pairs of scientists collected 
water and rock samples and pondered the 
animals: How did thev get there? 

Back aboard the Anerr, when we opened 
water samples, our noses crinkled at the 
rotten-egg odor of hydrogen sulfide. Yet this 
was the smell of success—pungent evidence 
supporting the theory that seawater journeys 
through the oceanic crust. There, under ex- 
treme heat and pressure, the sulfate in sea- 
water converts to hydrogen sulfide 

In this smelly compound, microbiologists 
later explained, lies the secret of life in these 
gases. Certain bacteria metabolize hydrogen 
sulfide and multiply. The microbes, in turn, 
nourish larger organioms, even clams. Thus, 
in total darkness, an energy source other than 
sunlight—chemicals manufactured within 
oceanic crust—triggers a chain of life. Here 
the process, called chemosynthesis, 1 found 
for the first time in the abyss 


Discovery of giant clams, many of them 
larger than dinner plates, changed the diving 
routine. Now, in addition to picking up rock 
samples, Afvin's mechanical arm harvested 
bivalves (below), “We were fascinated by 
the realization that these animals form a food 
chain based on energy from inside the earth, 
rather than from the sun,” said co-author 
and expedition leader Dr. John B. Corliss 
(bottom). The abundant food at the vents 
probably contributed to this giantism 
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ORTUOUS volcanic terrain looms 

outside the fve-inch wiew ports as 

we glide within our pod of lint 
toward Clambake | In the desert of the 
decy seafloor, cry occasional inverte- 
brates, like the reddish octocoral and 
the brittle star (below), enliven the 
barren basalt 

These pillow-shaped lavas formed 
curing sf ates talt eruptions Mw rier molteri 
rock squeemed) Lup ran fissures like 
toothpaste. As My seawater pressed 
down with two toms per square inch, the 
lava congealed into these shapes 

45 the lava cooled, the surface split, 


ORT new fasures Where seawater 


could circulate cnt the newb forme 


crisi—such as this vard-wide crack 
(ewer right) with an anemone perched 
on Its rim. 

These pillows—centures old but 
young in geologic time—often hive 
black, glassy suriaces. Secliment drift- 
Ing down from the surface has scarcely 
had time to accumulate, The Galapagos 
seafioor is even fresher than the one 
explored during an expedition to the 
Cayman Trotigh (NATIONAL GEoD- 
GRAPHIC, August 1976) 

Everywhere in the deptns, eeceye at 
the Galapagos oases, lite becor 
er the deeper one dives But 1 marine 
biologiets have nonetheless found great 
diversity on the ocean floor; deepwater, 
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Startled congregation of crabs scurries away from Abrie's instrumernt-packe 


sampling basket. Here in the oases of Clambake [. fountains of 1 
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OLITARY SOJOURNERS oan 
the seafloor often flash by our 
ports as we move away [rom 

the onses. As iivin pokes a water- 

sampling probe into a blanket of 
sectiment, this cunous rattail. of 
frenacicr, investigates (left), Its 
eves, among the most sensittve in 
the animal kingdom, may help the 
fish perceive bioluminescent prey 

Above cdranervlike lava forma- 

tions called pahoehoe (right), a 

skate skims by on billowing wings 

Startle] by AAdn, a fuschia- 
colored: holothurtan, or sea cu- 
cumber (below, near left), con 
iracts inte a question mark during 

a pulsing escape. Ordinarily, sen 





cucumbers i fe al Creeping 
across the seafloor 


eypasts DWELLERS thrive in 
the bacteria-Alled water sur- 
rounding the lava ot the vents 
41 Clambake I, & smooth rock 
suddenly extends arms and opens 
BROTnOUSs &VES (far left): an octo- 








Dus NUNN crabs 

(rabs feast al each active oasie. 
We interrupt one (night) as it 
dines on feather-cluster worms at 
a misnamed site, Oyster Red; our 
“‘oveters” turn out to be mutssels 
Aiwim doesn’t need to sample 
crabs; they clamber into ever 
comer of the exterior and come up 
with the vessel—deud from the 
temperature and pressure changes. 

some biologists sugrest that the 
species of ciriftting larvae that ar- 
rives at a vent when it first he- 
comes active will come to domi 
nate the ousis. This concept, the 
founder principle, would explain 
why huge tube worms now mo- 
nopolize the heart of the Garden 
of Eden, whereas bivalves pre- 
voll at Clambake L. 





ft!) 


TRUCK. by an enerey crisis when 
their hot-water vents shut dawn, the 
(fac. 
Ing page) Laur thermistor shows no 


Warm Water, hence oo hfe-supporting 


Hivalves af Clumbake TT clied 


‘| 
hwrirocen sullicle ii 


the charred 


6 eerie, like seeing 
remains Of | rehistori 


ramMpires 


Resembling dandelions cone to seed, 


alawe) 


I (POO Oa —aL Ad nh them, 


delicate animals perhaps A 
new form 
selves to rocks with fhuments 
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away irom our rock samples. such mys- 
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RIVER OF MANY NATIONS. 
MANY NAMES 


By MIKE EDWARDS 
Photographs by WINFIELD PARKS 
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E WAS A BOXY MAN in his chiny 

blue suit, and his face matched the 

nicknome “Raa Tomato” that he 

had used as a Yuwoslay partisan in 

World War TL I met him at a re- 
union of a partisan brigade, an affan as potent 
ne the s<livovitz his comractes were tossing 
down. They had been among the war's 
toughest guerrillas, these gray und sageing 
men, and now they reveled and remembered, 
wearing their mecals on thetr lapels and their 
emotions on their sleeves: 

Rada wore two decorations for bravery. | 
think he had to talk—had to talk—and I was 
a convenient audience. He told me of joining 
the partisans when he was 20, of his wife's 
then being forced to flee their village. Home- 
Jess in a time of terrible cruelty, she was deacl 
of tuberculosis in a vear. He spoke of his 
brother whe fell inca skirmish m 1944. And, 
unashamed, he wept 

Then, struggling against memory, he gave 
me a thin smile and said, “Il will sing you a 


song. from my village.” He bean in a sweet 
voice, “People are so nice in Srem...." 

Rada and his comrades gathered in what 
had been & partisan hideout m a mountain 
range frowning down on the River Danube: | 
reflected that dav on the triumphs and trag- 
eclies that have freightecl this river ini [ts 
almost 1,.80G-nule journey from Black Fores 
to Black Sea imap, following pages) 

Rome fortified the Danube agaimst barbar- 
ian tribes: For Ottoman Turks and Austrian 
Habsburgs the river was an avenut of con- 
flict, World War U1 scarred the capitals on its 
hanks Vienna, Budapest, Beluracle 

Politically it is a dividerl river today, a 
hizh fenee along the Czechoslovakian border 
symbolizing the rif Upstream 6 West 
Austria, West Germany. Downstream i 
Eastern Europe: Czechoslovakia; Hungary, 
Yurcoslavia, Romania, Rulearia, and a shiver 
al the Soviet Onion. 

Division, conflict, tears. They are valid 
aspects of the Danube, but not the ane the 


The Danube carves a valley unsurpassed in beauty at Schoinbiihel, Austria, where 
a castle stands sentry above river, village, and farms. Yet along its bucolic shores 
the legions of Augustus, Charlemagne, Napoleon, ane Hitler marched, and for a 

time ruled Now the Danube confronts a modern adversary—pollution 
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world prefers. On a bluff on the Bucla sicle of 
Buclapest, | see the other. There stand Mlat- 
thins Church, buttressed and spired in proper 
Gothic, ard a crenellated rampart called the 
Fishermen's Bastion: Below, lights gleam ine 
they do nowhere else on the river. It 1s ro- 
mantic place, a place for lovers. And there 
they are, in the niches and shadows, clinched 
und oblivious to passersby. I think of Rada 
He too hard boeyert, 

The world’s sentimental attachment to the 
Danube is vicarious, through a waltz that is 
lilting and haunting, sweet and bittersweet 
ina word, enduring. There i no éviclence 
that Johann Strauss the younger was uncer 


the spell of its waters. Facile and prolific, 





the Viennese Waltz Aing could find inspira- 
tion in almost anvthing—for “The Blue 
Danube,” a line by a German poet. 


“The river was pever really blue,” said a 
Hungarian cnvironmentalist a min con- 


cerned not with romance but pollutants, of 
which the Danube has its share 

“Tt wg bloe if you are 
WTO Siu 

[ traveled along the Danube from source to 
camper, barge, hydrofoil, launch. 
saw the vouthful river a¢ crystal. Elsewhere 
it usually wae eray or green. But sometimes 
When the sun 6. shining and the sky azure 
ul, the river does muke Strauss an 
hones? man 
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t, Drenai, Lhins, Dunav, Dhunéres, Lan 
iv. Celts whe cwelt alone the river in ancient 


Himes moust have called it something similar, 
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romance. Tt starts well enouch, from the 
union of two small German streams. the 
Breg and Brigach, that tumble from the Black 
Forest and unite at the town of Donau 
eschingen. But after only 25 miles the river 
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an munched windtall apples. Like the river, 
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Che ferst stones of this enormous erlifice 
Were laid im the 1500°. "Come look at the 
nol stalis,” sad Gacrnard Lorene, the aiwnr- 
SLerbauimenster, or building supervisor. “You 


May So fh ew Paes where Wood 1 Musi, 


dinters. “There is no new wood,” Mr. Lorenz 


Shi, DEAMing behind his smectacles. “nh 


[wandered on down to Kelhern on 2 late 


UmImer Sunday. A riverside carnival vibrated 
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Valksfeat in Kelheim, West Germany. 


crowded tables clutchme ‘mame of teeer, 
hwo or three to a hond. Youngsters polisheci 
off Arsktrem and Zuckerwmatle—cice cream and 
cotton candy—while circling Fort Laramie on 
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WENTY MILES DOWNSTREAM, 
Recensbure, the Danube become: a 
working rave, al th me ch TL les “nid 
amoke, servant of 33 prmcipal ports, Laden 
with Awstruin steel for the ‘Soviet Union 
w fruit-for 
Germany, Czech i cals for Yursoslaqin, 
ores fram Canada and Brazil, the waterways 
hauls 7O milion metric tons a vear 
Reaenshbure will cease to be the head of 





Sanriet cars for Bulearia. Yurosk 





naviralion in 1985, when a new canal links 
the river upstream with the Main, a Rhine 
tributary, allowing large burges to naviguite 
from Black Sea to North Sea. But for now al 
least, Rerensbury temains @& thriving port 

Barves at the quavs flew the flags of thé 
cizht Danubinn countries, The largest feet 
on the river belong to Romania and Yugro 
slawia, each with more than 1,200 vessels, the 
enaullest to West Grermanvy with 67. A pict 
nSsures Navigational reehts for all, but the 
USS R. has become the leader among equuils 
lt makes other nations dance to its tune on 
shipping charges, having relused bo increas 
rates for 20 vears despite inflation 

Whive Perhaps to crown the Western (om 
petition in red ink, one shipping official said 
Cir perhaps to attract foreign currency 

Rerensbure was the aid of the line for a 
Romanian named Mihail, wiht tach 
a cares of chemicals. As I stoocl ona uA, 
hear 


Mihail answered my question with one of his 
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few German words “fa.” 

Lod also aboard his barge I would find 
find what? The word wouldn't come, so he 
wiggled his fingers above his eprs. I went 
aboard to see his -ygihies And fis cucks, 
chickens, and box earcdens of tomatoes and 
onjons—_ alt ae rel hie rr. 2 DETTE! Aoatine Poth 
Mihail smiled and patted his belly eloquenth 

Freight craft on the Danube number som 
1.400, and when | got to Vienna, [ arranged 
the Erste ‘ lonau-Dampdschiffahrts 
Greselischaht (First Danube Steamship (oom- 
avs aboard one. The 


eli-propelled barge Gretaburg was bound 








many) to travel a few « 
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Fed by tributaries, the Danube tlexe 
Miers ot PASS, Where & con 

barge and an ctl buree (left) ride the 

vers: brow back toward nearby, 
Austria. In olden tomes “Wim boxes, 
Wooten mits and rowuch-hewn canes 
ert dowhstrem to Vienna. Chen 
they becane firewood, because rowing 
upetredmn wie fod difficult 

Looking ws if he could tackle that 
task today, & brawny Durgher at thi 
Kelheim Volksfest inspects Black Sea 
mackere! charcoal-broiledd for festival 
moers labowe 

Ships OF all Dean teens: ube 
the river, bul Communist countries 
lominate. (in her burte at Keven 
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Reichshrucke, a muvor bridge span 


ning the Dimube at VY benna, collapsed 
inc] fell inte the river 
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Gane: River of Many Nations, Many Names 
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of block plastic “Nobody else in Vienna 
makes silhouettes now,” he said. “There were 
three of us, but two are dead.” As he com- 
pared his work to his subject, a young woman, 
he said, “I can show vou the house where 
Beethoven wrote the Erotica.” Then he 
talked of other composers who made Vienna 
the capital of the classics: Haydn, Mozart, 
Schubert, Brahms, Mahler 

But Johann Strauss always will enjoy a 
special place in Viennese hearts. He stanels in 
bronze in the Stadtpark, plaving his violin. 

Strauss wrote “The Blue Danube" in 1867 
for a men’s choir. An amateur supplied clum- 
ay words, and the music won no acclaim. But 
a few months laterin Paris it caught Europe's 
fancy overnight. and for Austria it became 
virtually a national anthem. 


Vienna I drove through a checkpoint in 

the high fence, studded with guard] tow- 
ers, that ts Crechoslovakia’s version of the 
iron curtain. 

Attitudes toward a Western journalist vary 
in the countries stretching from this berder to 
the Black Sea. I was to find that in Hungary 
ond Yurosiavia T éoulkl move about with 
nenr-total freedom, and largely so in Bulgaria. 
In Romania, which regiments its citizens 
more than most of the other astern Furo- 
pean countries, it was difficult te wander off 
the established towrtst track. This was also 
true to some extent in Bratislava, Czechos!o- 
Vakia's bigeest city on the Danube, Even a 
visit to a collective farm required several re- 
quests to pleasant but cautious officials. But 
once T hac penetrated the numerous bureau- 
cratic luwers, | found Eastern Europeans 
invariably hospitable. 

In Bratislava vou can dine on caviar in a 
good hotel or go outside and see housewives 
standing in line to buy sausage. Siens hal the 
Communist Party while Gypsy musicians play 
American pop. Atop a high hill—a «pur of the 
Litthe Carpathians—the earth holds the re- 
mains of 6,845 Soviet soldiers. A preat marble 
shaft honors them for liberating Bratislava 


T HIRTY-FIVE MILES downstream from 


from the Nazis in 1945. There are always red 
flowers on the graves—geraniums, roses, or 
poinsettias, The effect of flowers, stone, and 
bronze, and of the history they convey, is 
powerlul indeecL 

Bratislava'’s skyline is singed by the: gas 
flares of a sprawling petrochemical complex, 
and Danube fishermen sometimes complain 
that their catch has an oily taste.“Many of us 
are worrled about pollution,” san a man | 
met by the river. He voiced a frustration | 
have heard at home: “The big industries are 
more powerful than we are.” 

| wanted to tour the Slovnaft refinery but 
got only as far as the office of engineer Juraj 
Kuka, whose job is environmental protection, 
“We are strict,” he insisted. “After all, we also 
use the Danube for drinking.” The river or- 
rives polluted from Austria and Germany, he 
reminded me, though he conceded that after. 
it passes Slownalt it is 18 percent dirtier. 

To house 360,000 people, a population that 
has more than doubled in three decades, Bra- 
tislawa is flinging up apartments at the rate of 
5,000 a year. 1 had no appointment to visit 
one, but with my guide's doubtful aquiescence 
! knocked unannounced at a door 

Vendelin Trepat was at the TV absorbed 
in a game of ice hockev—Crechoslovakia ver- 
sus the Soviet Union. My visit startled him, 
bot with good grace he made me welcome. 

Mrs: Trepat showed me through the tidy 
three-beclroom flat. The room of one of the 
three daughters was decorated with pictures 
of musicians, inclucing John Lennon, The 
kitchen held two smal! refrigerators. 

We sat down and the couple explained 
that they both worked, he as a munager of an 
apprentice program for a dressmaking enter- 
prise, she as a trainer of seamstresses. “This 
apartment is very reasonable,” she sad. “We 
made a small down payment and pay 293 
crowns a month” (about 530 U.S.) 

Mr. Trepat's eve had returned to the TV. 
“Goal!” he shouted as Ceechoslovakia scored 
It macle me think of Sundays at home. 

Downstream from Hratislava the Slova- 
kian countryside spreads out a billiard-table 





Blue in evening's faint glow, the Danube lips between Buda and distant Pest, 
dominated by the Hungirian copital’s domed and spired Parliament Building. Divicled 
like Paris by o beloved river, Budapest comes alive at night with opera, Gypsy music, 
and nightelubs. Richtspans, inclucing the Chain Bridge, foreground, link the twin cities 
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Ten became thirty. 1 could almest hear the 
phone lines humming overhead. Then he 
came out smiling, wishing us.a pleasant night. 
After dark the wind increased. We hurddled 
around our lantern. Qur guide, Zsolt Havati, 
liked Glenn Miller, and 0 hac a tape, T plaved 
it. on my recorder, louder and louder, But 
the music only ran away with the wind, 
Blackwood had written of such a night: “The 
trees were swaying Violently to and fro, ._. 
It was incredible, surely, but there, opposite 
and shghtly above me, were shapes of some 
indeterminate sort among the willows: 
I slept poorly. 


LL HOTELS WERE FULL when I got 
to Buclapest, and] am glad. Otherwise 
lL would not have rented an apartment 

on Gellért Hill. Below, the river seemed a 
frozen slab streaked with the li ghts of bridges 
and buildinis. I could see the city's great archi- 
tecture: Matthias (Church, the Parliament's 
filigreed facade, and Buda Castle, residence 
of Hungarian kings, and of Habsburg roval- 
ty when this was part of Austria-Hungary." 

It was hard to realize that not far beneath 
Gellért Hill the earth is eternally seething, Yet 
Tsaw the evidence daily; steam plumes escap- 
ing from the dome of the Rudas Baths, where 
the hill meets the river. 

Hope of relief for numerous ailments lures 
cihizens to ten pulslic baths, fed by hot springs 
or wells. Temperatures and chemical proper- 
Hes Vary, and one may bathe around to find 
the most suitable waters. 

The Rucas Baths have something extra—a 
pedigree. Turks built them in the 16th cen- 
tury, when they occupied the city. T joined a 
line of Waiting men there one morning. At- 
tendunts issued small aprons, like Joincloths, 
and then forty or so becies were splashing in 
a large steamy pool—nearly all of us, alas, 
looking rather paunchy, 

Many citizens take mineral water home to 
drink. I saw a couple tying jugs ona motor- 
bike. Thev had filled them at a fountain, rath- 
er like a soda shop, where any of three warm 
waters is available by the glass. Auagaria 
tastes something like a rusty pipe but is 
said to be good for kidney disorders and ner- 
vous stomach. Juventas, mildly sulfurgus, is 
recommender for hith blood pressure and 
rheumatism. (Mila tastes like rotten ees and 
is recommended for almost everything. One 


472 


smuill sip and I knew why Attila was the most 
dreaded Huncof all 

I drove south into the Hungarian country- 
side in mid-September: The Great Hungarian 
Plain stretched to willows and beeches by the 
river, and, in the opposite direction, toward 
windbreaks of yellow-mottled poplars. 

Near the town of Kalocsa, fields turned red. 
Even the houses were red, dripping garlands 
of paprikas. The long-podded kind is merely 
piyuant to the tongue; the small cherry pap- 
rikis are like a blowtorch. When dried, they 
flaver Hungarian family soups and goulashes 
—in fact, almost every dish—but mast even- 
tually are-sold worldwide. 

In the fields women and older men bent 
and picked, rolling down the long rows like 
waves. A vivacious young woman named 
Eva, with the gentle, dark green eves com- 
mim in Hungary, said: “Even if it is raining, 
you must pick. But the more vou pick, the 
more vou earn.” On this collective firm 40 
percent of the harvest belonged to the family, 

(ood-humored cackles floated across the 
field as I offered a helping hand. “Don't 
kneel,” Eva scolded. “It’s too slow that way. 
Bend from the waist.... Use both hands... 
Give it-a twist; we don’t need the leaves.” 





Vugoslavia, il passes a grassy sweep of 
£ plain. Hert in 1526 the Hungarian army 
attacked 30,000 invading Turks led by Sulei- 
man I, well named “the Magnificent.” He 
slaughtered most of the 25,000 Hungarians 
and cumped their corpses into common 
graves, Continuing up the Danube, Suleiman 
reached Vienna in 1529—the high-water 
mark of the Ottoman Empire in Europe. 

T didn't hear: much of Suleiman in Yugo- 
Slavia. People talked instead of Austrian 
rulers. As the Ottoman Empire declined, 
Austria grew, installing her own subject peo- 
ples along the river. “My family came as bor- 
det guards about 170 vears ago,” said an artist 
In Kovatica. They were Slovaks. In another 
town a man told me his forebears were Ru- 
thenians, from what is now the Soviet Ukraine. 

Austria also settled Germans in this region, 
called Vojvodina; Hungarians already were 
there, as were Serbs who had: migrated north 
to escape the Turks; These peoples have 


"Bart McDowell explored Hungary in NATIONAL 
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areely kept ther own castinttive Winguages 
ane customs in What 4 perhaps the most 
ethnically diverse region of Europe 

in oid Siovak woman, whose face shone 
like a beacon from her black «haw|, hiked her 
Kirt bo show me tour petticoats “This & what 
ll Slovak women wore when I was a girl, 
nlwavs bhue or black,” she saic. “Blue meant 
CXTMENSIVE.— she ake) ree oe “Is it not the 
came with blue enn + 

Much of the land that the resettled peapies 
eot in VoTvodina was either too drv or too 


marshy, But hundreds of miles of clraingee 





citches anc irivation canals have remedied 


those problems. “We grow enough here Lo 
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eect all Yorosiavia,” an official bragecd 
Yueoslavia toved with collectivization but 
those merely te limit the land a man may own 
to 25 acres. “Tl can do as I wish with my land,” 
aid Stefan Supek in Pivoie. “T don't have to 


grow anything if | dont want to 


SPES T SEVERAL DANS in and arourie 
PITCce, amOne Carty-rising Slovaks. At 
dawn shapes matermlimed on the eravel 

road=<—women floating by on hicvele, heael 
Ine for the fielels 

More than holf of Pivnice’s families own 
tractors; no coubt the Supeks could too. But, 
Nir. Supek said, “We file horses.” Before rid 
Ine me about town mm @ weapon, fs son pal 
hed the hooves of the two fine mares as a 
Tie Wot rl pousn liis = Hines 

Lwent with Vir. Supek al davbreak as he 
did chores: grinding corn tor feed, cleaning 
als, feeding chickens and rabbits, Then he 
sLarted a rabbit stew in an iron pal 

Weanwhile, his wifé and daughter-in-law 

eoreced a breakfast of alpeovitz, slices of harm. 


. 4 open 1 wre he ite 





eres, swhel rous, and thic 
TOO NOE OT the robhit-stew but fred 


chicken. “An everyiay meal,” Mrs. Supek 


siti] "SWiK work hard snc eat rca | 





In. the nearby town af Despotovo, a Serbian 


farmer naimer Shishi ye Ubavwin agreed that Free to choose between America’s dean of 
: 7 . af bu ri 7 a =! i rT 7 b 
Siovaks are hard workers “When they finish the clarinet aol a prominent jocal baliaed 
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rom us," he sail. “But Serbs,” he added, tup- vaned nightiite fare 

ning hie temple, “use their heads.” Mr. Uba- teality returns by day. While tourists 
mimed with credit cards browse al showcase 
hom (ton), one voung Stiden! approche 
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in most af the mdustral world. in Belerarcli 
part director Couric Grojko remarked on this 
“We are a free country, se we trade with 
evervbedds 

As we Walked along the musiern quays, hi 
reminded me that Beleracde it about midway 


between Regenshury ancl the Daniibne’s 


rit th 
ist os Vueosiavia les somewhere between 
east and West m ts blend of socmlism 


Tht cole rrnise Phe UWS held crates fron 
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barre hecaaied with machinery. We passed 


a huncired or so plastic cirums. “Whitt gertie- 
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men weare,” Mr Ceoike sacl, “Germany sends 


C-ood move or bal, everbody ts m hot water during 


if t. 
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urlhiritve citiitens. the 
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those down empty, and we hill them with 
cherry and apricot juice and ship them back.” 
The next morning, foe obscured Belyrade’s 
noise of trafic, But 
smoky woter, and | 


Se Vite fil absorbert th 
yoices carned on thi 
hewn! Branko Stankovic, a fisherman witha 
moan as he raised his 
net! “A, mother, only torn tittle ones 

frend Beata, 
crilted: with the current in two skilfs 
ding one end of a net. C)ther fishermen 


hippyo-lueks tit. 


Branko ind his or “Boy,” 


chil hi 





hao 
were criting ton, and the banter flowed 

“It Leatch ane fish, 1 will buy everybody a 
drink Al fojkic's restaurant.” 
i hunchtime chess match 


Rudanest. To cleaner 


Al 
unt redresh its Weary or 


ct offers more Linn a hundred nineral-lecden pool, some 





‘Vou know he has been out of business for lt is the surne for Angelka and Aleksander, 
months, Branko,” who live with their son and a cal named 
Stureeon. cathish, “und i Li T make commer: URI On the bare thal serves Ae the fsher- 
cial fishing important from Belerace ten the men’s dock. Angelka is a buxom woman with 
delta at t 


fchermen’s tales. cathsh crow larce cnowgh zeams. it does not matter. Angelka doe= not 





1 Black Sea—where, if vou believe = lustrogs eves, and if her cress strains ut the 


to swallow children need fine clothes to have friends 

4c he tramped the dock, folding his net, Someone is always visting: fishermen who 
Bata tulked about the drawbacks of fishing, drop their catch into tanks in the hold of the 
such ae the winter cold that causes rheuma barge and an assortment of Belgrade citizens, 
lism, dave when the catch 1 meager, days including actors, artists, and crvil servants 
when the catch is good and fishermen spend They come to have a tot of refreshment, to 
too much on alcohol. “But I couldn't live ask-what's for linch—sometimes, as a Horid- 
without this river. It isadrue, tke tobacco.” faced bureaucrat did, to steal a kiss. “T love 


aitt by Turkish conquerors 400 years ago. Hathing-in the pollution-gray Danube 
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you because vou are as crazy a5 lam,” Anzel 
ka told hin 
site cooked a corp that was heavy with ro 


and bade me-eniov it. Miki stretched to rut 


his heacl in mv Lan. Such is the mformality of 


life on a barge on the Danube 

Cine nicht as I dined in Belcracte, an AAmer 
ian woman approached my table. Present, 
her mission became clear She wanted a de- 
scription of the river clownstream, where il 





Memorial to brvery, the Bridge of the 


Slovak National Uprising (above) al Hrati 
SS ewe ; Pens wie Lo rent the Nazis 
Hind Gers diners MM £ lOWer-crowning re: 
taurant a wiew of the land thew fought ove! 

Windows of the new Hilton hotel in Ay 


4 


apes weld o cras-quilt image of rebuilt 


& 4 he a i 
Fishermen's Bastion, nmumed for the eile 


charged with the origimal rampart’s defense 


divides Romania from VYuroslavia Her Re- 
manian lover «4 1 PONE to item to Swit 
che «nid. to wet out of the 
country any other way 

[ have no idea whether he tried 
know i would be difiicull 


acrss— un be 


I enly 


(> SHROUDED BELGRADE as I 
took the early morning hydrofot that 
runs toward the great iro 

For and rain, gloom ani chill 
to be near-constant companions for the rest 
ol the autumn journey to the rrver's mouth 
Opposite Romania by the time the visibility 
Improved, I greeted the Carpathians again 
Niaking @& want an Mratislava. ther 
tumble down to the nver like ducks headed! 
lor aswim. Che military also reappeared, On 
the Romanian side green watchtowers stood 
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on steel stile every mile or so. Romania 15 ex- 
tremely 

The Danube widened inte the dim’s placid 
Dhen we entered the 
wap Walst of the [ron (rote, where the reser- 


voir squeezes through a nock-walle] passage 


sensitive about its nvernne border." 


reservoir, & mile aeross 


onl Sh) feel wiele 

Hefore the 165-foot-tigh dam was complet 
ed in 1972, a former pilot tole! me, this stretch 
of the Danube boiled with rock-stueleted 
rapids. “Alter 15 years of tnreacing barges 
through the treacherous narrows, my pilot 
inend had been pensioned off in mic 


suffering from rn ertension 
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cea errr ral puakeli ation on the [ron Gate 
Dam exults, “Man's will has conquered the 
Danube.” Not for the fret time, actuall 
(Crossing to Romania, I saw a stone pillar— 
Ont of twenty that supported a Romin bride 
24 feet lone, built in the second centurn 
Craven the took of their time, | think the will 
of the Romans was greater 

wow Hooclihts chase the mght here, anc 
hammers clang on steel; the city of Drobeta 
Turng Severin is a bar¢e builder as well as an 


ri i 
Mportant port. i 5 Sircels 


are quiet, for there are few cars 

I went into a coffeehouse decorated with 
Turkish motifs. Behind the counter fex-Loppaee! 
Ahmet Halim lacdled fora large crowrl The 


wir was heavy with smoke. Inconeruously, # 


=: (OUnErY Snel 


COoOnmUaSL, Ue cits 


patron's tape recorder spun | 





fe (Lontninied on pore 57 | 


western ballar 


Alavenckh Un a 


af = = ie x ore 
SATIONAL Wht RAPYTIC, 


Psy brevis Picotriiae, bw Wil 


linm S&S EV Woyweniber 1! 


ae 





CUEEEEEEEECCAPEOLLEEE 
FEEEE nen —tot i tb Merit. 


Bi MILs LiGiMiGIG/LIGibIGIbIbIbiGi gy aimclalas cia ' 


a = ee ee oe es SE Se ee eee ee || 


th iB 


jm Bi Bw Bim WIRES 


2 5 SS Ss 


a 


=. J 
a a 


at 


ts 
i i ee 


| 
POS wenn 


F 
= 


_ 
™— 
= 
al 
=. 
Fes 
= 
Tae 
aml 
= 
=, 
a 
Sen, 
= 
i 
Ses 
Sa 
= 
~~ 
mn 
| 
= 
Sie, 
a 
— 
“a 


‘from reclaimed me 


ig 
1. 


rir il 


Seal 





— = 
SS > _]3 


— i — i | = oe a Sn 


capital's booming western suburh, thrusts concrete fingers skyward 





SCeETES of evervclay late 








(Comiinned Front pie tt) 

[ sat and slipped, Walt hed by two wHuUNnE 
men. One, who spoke a bit of English, eagerly 
accepted an American cigarette. He hopeci to 
wisit the United States. “But [have po mone, 
l am not free.” He made a gesture Dsaw more 
than once in Eastern. Burope, crossing 51s 


wrists a4 if they were tet 

Romani gained independence from Pur 
key in 1878, alter the Russo-lurkish War. But, 
as Ahmet told me, a Durkish community 
existed on an island until the dam was built 
“My father had a coffechouse there. Ms 
eurned Romanian, She neve 





mother neve 
neectect tia,’ 

| wiinlerecd thi nuntresicle dow nmStrenim, 
mv road flanked by sodden cornfields. | 
accel COs Te rative 4 Lung rhe A cotth heirn 
Vien and women loaded a thick WIth tobacco 
When 1 passed again later, 4 tractor was [4 
ing to drag the truck Irom the mua 

Fences dripped nets in a fishing village 
Two armed woliciers strolled the man streel 


Fifty yards away, on the river's shingie, a 
Womin Washed a thes Vlieht aa A) down AP 


w eolciers shook their heads; | 





wis as close to the Danube as I could go. 


SAW NO PATROLS on the Bulgarian 
shore of the DJanube, which ts the border 
with Romania for 790 miles, But as I 

drove into Swishtov, a small port, martial 
music rose from thes MY SAE. Oe Vera hun 
(red troops stood belore 4 speaker's plat form 
decorated with photographs of Bulgarian and 
Soviet leacders—a remincer that Bulgaria pc 
the USSR". best friene in Faastern POUircy ye 
Conscnpts who hac just completed basi 
training, the soldiers goose-stepped forward 
6 drums rolled, each stopping at a table to 
san an oath of allemance 

[ remember that October day for another 


reason: [he stn came out, Showin over frurm 





tracts pnd villawes where chrysanthemun 





and roses Were blooming their last 

The for came back. On a dour morning 
“PE drove near the river, a shepherd material 
ized. A little man of 68 years, seeming all the 
shorter in his gum boots, Mate) Peshes 
blamed the weather on the rmver—warm 
water meeting cold air. “Sometimes we have 
a month in the fall when we don't see the sun,” 
he sack “Bul [ am out every day with m™ 
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[went down the highway to Archar, a town 
like most others in Danubian Bulgarm, with 
stucco houses and garden plots. A doaxen citi- 
zens stool infront of the bakery, When the 
door was unlocked, the people bought one- 
kilo loaves for a few cents. Seeing me empity- 
handed, an old woman-said, “Hf you do not 
have Bulgarian money, | will buy you a lowf.” 

From my hotel window in Ruse I looked 
oul one morming on a barge that hac just ar- 
nved, loaded with Soviet autos. More than 
half of Bulearia’s trade is with the Soviet 
Union, and much of it posses through this port 

I dined above Ruse one night in what had 
been a Turkish fortress, called the Leventa 
—‘hig fellow.” Russian troops crossed the 
white Danube downstream from Ruse in the 
Russo-Turkish War, and the Leventa garri- 
son surrendered without a fight. Eventually 
this invasion won Bulgaria’: freedom. after 
five centune: of Turkish occupation. 

Still, signs of the Ottoman Empire survive 
The state pavs for the upkeep of two mosques 
and also pays the salary of the Turkish com- 
munity’s chairman, Isliam Rerdjelov Isakov, 
whom 1 met in an office decorated with in- 
scriptions from the Koran, “The empire tell 
because it clune to feucal wavs,” he said. “Tt 
did not develop its people.” As if to make a 
point, he told me of his children and their 
achievements; one son a physician, another 
an artist, two daughters who are teachers 


YT HIS RIVER HAD SEEMED in no hurry 
to start its journey, and now it seemed in 
no hurry to finish it. From the Bulgarian 

city of Silistra to the Black Sea is a straight- 
line distance of 65 miles. The Danube goes 
more than three times as far, ¢winging north 
from Silistra into Romania, then ¢ast, forming 

Romania's border with the Soviet Union and 

nurturing at its saltwater rendezvous 4 delta 

as large as Delaware. 

Road's end comes finally at Tulcea, Ro- 
mania’s port at the delta’s apex. To venture 
farther. you must go where water goes; into 
three main delta channels by which vessels 


reach ‘Tulcea from the Black Sea, or into the 
spiderweb of waterways stretching out 
throurh lagoons and expanses of reed. 

There are no provisions for a traveler to 
cross from Romania to the Soviet Union's 
étrip of Danubian shore. | settled for an.after- 
noon journey by hired launch past the Soviet 
port of Izmail. 

I wondered if the men inside the Soviet 
guard towers were as cold as | was on the 
water. Where the willows parted, I saw a 
fence topped by barbed wire: Tzmail spread 
a miles-long waterfront, punctuated by twa 
score or more gantries, Barges, trawlers, and 
freighters hugged the quays and clustered at 
midstream. I saw mountains of coal and ore, 


mania cagerly encourages tourism—the 

lagoons and islands are great for watch- 
ing pelicans and other birds in the warmer 
months—and I had no trouble arranging a 
trip inte the delta’s interwr. 

Surely the delta people are the hardiest on 
the Danube, living with the water always, 
fishing or harvesting str, tall reeds that are 
mide into paper. My host in the village of 
Crisan, Parfente Sava, bacl spent his life 
tending nets from a rowboat. His hands were 
massive. “My son-in-liw says I should buy 
acmotor,” he remarked as his powerful arms 
propelled ws. He laughed. “I can row six 
people and never eet tect.” 

[twas in Mila 24—a village at the twenty- 
third mile of an old channel—that Romania 
found Serghei Covalioy, who won Olympic 
merlals for canoeing in 1968 and 1972. 

“Servhie: was rowing to school when he 
was 6 or 7,” said his father, Simeon (facing 
page), whose own chest and arms bulged. “In 
his teens he would row 60 milé< in oa day." 

Tears rolled down Mrs. Covaliov's cheeks 
as we talked. Sergher lrves in Bucharest, and 
it is a mother’s privilege to miss her son. She 
dred her eves. “People ask me what I fed him 
to make him strong,” she said. “Cor and 
fish,” She began to weep again. 


F  nainenze IN THE DELTA, Ko- 


Bittersweet smiles crease the faces of Mr. andl Mre Sitnéon Covaliov, whose son 
Serghei leit the village of Mila 23 in Romania's Danube Delta to become an Olympic 
canoeing champion. “We get postcards,” sys his mother, “but we hardly ever see him" 
Her husband, « retired fisherman, recalls that he once cought a sturgeon so huge it 
threatened to burst the net “] jumped into the water and lassoed it,” he explained 


The Danube: River of Many Nations, Many Narnies 
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By DAVID JEFFERY 
Photographs by 
H. EDWARD KIM 
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ROM WHAT I. CAN TELL, the epi- 
demic i sul spreading through the 
states bordering the Great Lakes, with 
outbreaks scuttered from (regon to 
Colorade to Maine 

Among its caters, falling mercury; among 





iis symptoms, an aversion to mittens and 
raloshes. Medical experts might cliagnose it 
as “hehophilia"—a consuming desire for sun- 
shine. Thousands upon thousands are pre- 
scribing their own cures: Phoentx or Tucson 
with daily dosures of 56 percent chance of sun 

CME Sal’ thre [rest ription produces biel 
side elfects—housing tructs thal metastasre 
across the desert, sinking water tables, con- 
cestinn of arteries, galloping malls, and 
semucduing of the skie 

All this began about thirty years ago, well 
before the term “sun belt” was trussed: upon 
the nation. In the past ten years alone, more 
than half a million new people have shown 
up in the heart of Anzona’s Sonoran Desert 
(See “Close-Up: U.S.A." —The Southwest 
a supplement ta this issue, } 

And unlike trarlitional cittes clustered 
about some port or incustrial core, Phoenix 
and Tucson, about a hundred miles apart, 
spread low and wide, suburbs of the sun 
Between them ancl arownd them a distinct 
culture has sprouted like the desert in bloom 
1orns 
(Clarence Conracl came from Spokane. His 





—splashes of color amid the t 


dream was to build dingibles, and there is no 
hangar cheaper than sunshine. He and his 
son Darwin spent 18 months on a held out- 
aide Phoenix. welding together an aluminum 
airframe jonger than a Goodvear blimp. 
Then, as if to balance accounts for all the 


Champugne break refreshes baseline 
greenhorns at Jolin trardiner’s Tenms Ranch 
near Phoenix. From there to Tucson, new 
residents and winter visitors—called “snow- 
birds” in Argena—have flocked to chesert 
areas of the fnstest growing «tate. Hut the 
jovs of boom prospenty are alreariy tern- 
nered by problems of runaway growth 
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foodeates to activate the 4 +-nuilien-falion aecean in the desert. 


“T owe Arizona my life. When 7 came out 
mere ms mh Kiel, 1 fae rheumatic fever pn 
coukin't walk 20 feet without turning bli 
fromssthma.” Wow Herb Drinkwater (right! 
and his: family eniov riding their horses tio 
the cistant AicDowell Mountains 

After elaht wears an the Seottscdale Cits 
Councl—l'm not cunning oeoain”—h 
hops bo evoke more time to voliniier 
work. And be hopes to see his town grow mm 
an orderly way with the Kind of frienells 


ee 
Daye Lond relaxed sivle be has known 


poo weather, a windstorm smashed it from 
its moorings. Tenacious, Conrad is building 
unother, this time in the shape of a flying 
saucer, an oval BO by 27 feet 

“We could sell fifty of them like that.” he 
said with a finger snap, and he showed me 
letters of serious inguiry to back it up 

Bevond the saucer stood 4 corral where one 
milanchoiy horse scuffed in the dust With 
the horse for company, | watched the setting 





sun ignite the saucer’s skeleton froma dull 
dlurminum to fery red—a phoenix for this 


Lime and place 


Misht Melons Find a Use 





In his plain Phoenix office where the phone 


keeps ringing, John Van Hengel mace a car. 
ton in the wir with his hanes. [was to visual 
Ze 36 compartments, cach for a mebon of iden 
tical size, Then here is a melon—firm, ripe, 
unbruiset—the finest fruit of irmeated desert 
apriculture..Aut it is too Laree to fit in a conmn- 
pariment Whitt foe to fot tnlasted 

“What is thrown away is unbelievable,” 
Van Henge! said, “I'l guess 25 percent of the 
food grown doesn't make it to market.” 

so. Von Hencel started a food bank. ancl 
now almost two million pounds of salvaged 
loon vearly reaches the tables of the hungr, 
poor of Phoenix. Van Henge! dicin't come to 
Anzona to start a fool bank. He came 11 
Vers ago because poor health dictated a 
therapeutic climate. He looks just fine 

For health, for sun, for jobs, people have 
kept coming until Arizona has beoome the 
fastest growing state in the Union and 80 per- 
cent urban by population. The Hohokam 
would hardly recomize the place—except for 
the irrigation canals. Thest Indian people 
ceverted water fram the Salt and Gila Rivers 
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Into 4 Coniplex svstem of canals all cue by 


hand. For well over a thousand years they 
thourisnecd in the cesert. Their culture de- 
chned about the time Christopher Columbus 
was tiken with the notion of profit to be had 
by sailing west 


KINI 
loravs into what is now Anzona to 





starch for the Seven Cities of Cibola, wrought 
of gold and cauberd with jewels. What they 
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through a string 
of missions. 
permanent. In 
1775 Tucson was established as a presto to 
nrotect the faithful and strengthen Spain's 
colonial position in western America 


European civilization made 


4ncond § Swhwrhs oof fie Sun 
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Then, in tess than e1nty Vears, the recon 
es Sat] tron a pain to Mexico to the United 
States. After the Civil War, 
rowirh tral 


Tucson was a 


town of 3.000. where, an observer 


reported, directions were given with reference 

DUET, 

son ov aun. 

and some hundred 

i few settlers hunkered down bi 
(Comlsnued on page 205) 
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(auest conductor Izler Solomon (above) leacs the 


respected Phoenix Syvmpnony Crchestra in the 


Civic Plaza, while Anne Kinnerup (below) 


in exercise class of the Arizona Biltmore, a 





landmark among the plush resort hotels 
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where remnants of Hohokam canals prom- 
ised a reborn agriculture. An Englishman 
among them, Darrel Duppa, reached for a 
classical allusion and called the place Phoentx. 

If Tucson swaggered like an ald Indian 
fighter turned gunslinger, Phoenix worked up 
the earnest calluses of a sodbuster. Those 
images have fader, yet the cities remain cis- 
tinctive in outlook, especially on the question 
of growth. While Phoenix spirals outward 
unchecked, Tucson struggles to define and 
control its future. 

Ringed by mountains, Phoenix and its sat- 
ellite cities have grown to the tempo: new, 
newer, newest. Extravagant. New high rises 
sprout downtown. New houses wind like ten- 
drils, smothering cotton fields and citrus 
groves. Then the desert with its tempe: old, 
and older, and oldest. Miserly, Saguaro cac- 
tuses hoard water by the molecule and by the 
century, Lizards scuttle drvly beneath chol- 
las. A blur springs into fossil flight—road- 
runner. The middle distance fades into a 
brown wash. Abrupthy, mountains. Looking 
east, the Superstitions: mute, glowering, 
lunar, In that direction growth must end. Vet 
the compass rose of growth has other points. 

Charles Sargent, who teaches urban geog- 
raphy at Arizona State University, showed 
mé a series of maps be had made to document 
the development of the Phoenix area. As the 
decades roll by from 1915, black speckles of 
settlement grow, spread, and explode. The 
most recent map resembles a sodden blotter. 


Good Life Breeds Complacency 


“T'm afraid.” Sargent said, “that we're pong 
to repeat all of California’s mistakes. We're 
growing without effective controls: We're 
paving for it in increased pollution, and in 
costs of transportation and public services. 
And we're going to get bigger and bigger 
because no one is soing to slow it down.” 

Vernon Swaback, architect and planner at 
the Frank Llovd Wricht Foundation, agreed. 

“Part of the problem,” he said, “is that most 
newcomers never had it so good in terms of 
clean air, climate, and mobility. The idyllic 


circumstances create complacency, Based on 
present trends, the future promises an en- 
vironmental breakdown. We're on a collision 
course with verv little interest being paid to 
warning signs along the wav.” 


Sprawl Has Its Defenders 


Where others see runaway urban sprawl, 
Gary Driggs sees in Phoenix “a prototype for 
the new American city,” and seems quite 
cheerful about it. It cannot be wholly dis- 
counted that, as president of the giant West- 
ern Savings, Driges has a financial interest m 
erowth, Clearly, though, his enthusiasm owes 
much to his days as lecturer in economics. 

“Sprawl,” he said, “is in many ways a posi- 
tive thing. People can live in lower-density 
communities with less social friction, and 
urban facilities can be regionalized. 

“You can see the same trend in the rest of 
the country, but many cities are held back by 
trying to support the old downtown core.” 

Then Driggs spoke what to many urban 
planners may be the ultimate heresy: 

“There's no heart of Phoenix, and there's 
little reason for a downtown in most cities 
Why have masses of people commuting daily 
when there's oo functional reason for com- 
merce to be concentrated?” 

From the middle af Phoenix, Indian School 
Road arrows west, past small businesses, fast 
fooderies, gas stations, and shopping centers. 
Then a residential section shoulders up to the 
road: Maryvale, one of the largest and oldest 
of the many area developments. Prefabricated 
modules are trucked to lots carved from cotton 
ficlds and put together in stages. The assem- 
bly line moves, the product stays in place. 

Sam Coleman was leaning on the exterior 
of his house, which was stacked on the curb 
with the siding already affixed; “We sold 
almost evervthing we hard, packed the rest 
in two cars, and just came.” 

“Tt was scary,” Joyce Coleman remembered, 
the day they backed out of their driveway in 
Marshall, Missouri. “We'd heard about people. 
who had tried it two or three times, then went 
broke and had to go back home. 


Happy to go native, Massachusetts transplant Lillian Porterie wears part of her 
collection of Indian jewelry on the job. Her emplover, Honeywell, found an added 
bonus in the desert. Tiny specks of solder are best removed from delicate comypriter 
components by using the spines of the abundant cholla cactus 


Arizona's Suburbs of the San 


Blooming crop of new homes 
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“At first, I got homesick,” she said: “But 
when I went back to visit, we had two snow. 
storms, the temperature got down to nine 
dezrees, and Phoenix looked awful good.” 

More than 80 percent of Arizona is occu- 
pied by Indian reservations and public lancls 
such as national parks, monuments, forests, 
and wildlife refuges—a whole lot of empty 
countryside to explore. People tell of swim- 
ming in Phoenix in the morning and ski- 
ing near Flagstat? in the afternoon. They 
imply that folks back home must be slightly 
cracked not to join the station-wagon trains 
hearing west 

A. few blocks from the Colemans' place, 
Sandra Achlert was aggressively watering 
her carnations. Didn't she like the increas- 
ingly popular cactus-and-pravel landscaping? 

“T can go out mm the clesert and see that 
junk,” she shot back. 

A native of Chicago's South Side, she 
misses the city, the Loop, the excitement. 

“People who have been west awhile don't 
seem to care anymore. They vet into a slow- 
paced life, and that's it.” 

She tossed her head toward the farmland 
that begins where development, for the mo- 
ment, stops. “They've got sheep over there. 
All mht we hear them, and some nights we 
smell them. Country living is not for me.” 

Hers. was a minority report. The slow- 
paced life, the “Arizona life-style," a much 
exercised phrase, attracts many 


Lives Change in Western Ways 


North of Camelback Mountain in. dude- 
country-become-levelopment, | visite the 
home of old fnends from Chicago, Len ond 
RKarvl Drefs, and their daughter, Lisa. We 
caught up on family news and reminisced, sit- 
ting in a room filled with western touches: 
tile, rough beams, massive furniture, colors 
and patterns of Mexico and the Navajas. 
When evening balanced on the pivot between 
day's heat and night's chill, we moved to the 
patio, where reflections from the «wimming 
pool spattered us with wavelets of light 

T asked Len if he would like to return north 


sometime. The look on his face began arounc! 
his eves and nose and spread into a grimace, 
a5 he raised his hand to ward off the demon 
of that possibility. 

Our talk and laughter mingled with chatter 
from thousands of patios and vanished with 
the rnountains into night. Later we went back 
inside to a room IT hacin’t noticed before, 
where the furniture, upholstered, blue; and 
formal, seemed lonely, a museum set piece 
from an old life left behind. 


Business Seeks the Sun Belt 


A newcomer might arrive on a Greyhound 
bus, stay in a Ramada Inn, charge it to an 
Amencan Feaxpress card, and watch a Moto- 
rola television while planning to visit a de- 
velopment of the Del E. Webb company, 
perhaps Sun City. Each name is a service or 
product of a company that has its national 
headquarters, or a major regional facility, in 
central Arizona. They typify the service- 
oriented, minimally polluting industries the 
state solicits ane witracts. 

Of these, the ultimate symbol may be the 
20-story Greyhound Tower, afice of 
the conglomerate Grevhound Corporation. 
With 207 subsidiaries—only one runs the 
familiar intercity buses—it is among the 
nation’s hundred largest companies. Nothing 
is manufactured inside the tower, but as 
bourd chairman Gerald Trautman explained, 
just the first wave of executives to occupy it 
poured 21 million dollars into the Phoenix- 
area housing: market. 

But why did Grevhound come to Phoenix? 

“When Greyhound acquired Armour and 
Company, we stucied a number of sun-belt 
cities. We were looking for a favorable busi- 
ness climate and good living conditions.” 

Phoenix jumped to the top of the list. Vet 
skeptics raised some doubts about the move 
from Chicago, Trautman recalled. 

“Some of our people thought we would be 
out of the mainstream of finance. But in the 
first two years after we moved here, so many 
hankers and investmeént bankers came by that 
I jokingly said we (Contired on page F035) 


Om deck for fun, Karen Peters and her cousin tuke time out from softball on the Gila 
River reservation, home to Pima and Maricopa Indians The Hohokam Indians, first to 
itrigate this desert, hard settlements nearby until about $00 years ago. They left an agri- 
cultural traclition the tribes of desert Arizona still follow 
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Switched-on Tucson rolls to the foothills 
of the Santa Catalina Mountains (above) 
Despite appearances, outdoor lighting is 
regulated to mintmige sky glow, which 
handicaps astronomers at four observa 
bores within of SCkmle roi 

1 darker problem is water, All of Lu 
aon's supply is pumped from wells 
with growth, the ob 


11,000 acres of fonner crooinnd (helow) 


ine 


now controls some 


Thee “timbleweed farms and cist fac- 
Serve 26 Uncderuroumd reservoirs. 
But rain does mot refill them at anything 


tories” 


tke the rate Tucson depletes them 
Neo (ass Grande Pinal County agent 


Jim Little (right) examines lund that col- 
lapsed-after severe lowenne of the water 
tile. “hur agriculture,” saves Little, “ic 
like the cartoon man crawling weross thi 
desert crying, ‘Water! Water!’ 
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(Continued from page 498) would have to 
hire a vice-president for entertainment. 
“That got reported in the papers, and we 
had a hundred applications for the job.” 
Any thorns on the rose, | wonderect? 
“Crime has been a problem,” Trautman 
said. “There have been a lot of dope-related 
miner crimes.” But, he acded, “I think the 
legislature is waking up to the problem.” 
Crime. Phoenix has been choked by public- 
ity on that subject, following the assassination 
of Don Bolles, reporter for the Arisona Re- 
Public, Allegations of rampant corruption and 
collusion, both public and private, have blan- 
ketedd Phoenix like a rush-hour dust storm 


Lawmen Face a Thomy Problem 


One kind of crime may be less serious, but 
is no less prickly. | climbed into the cab of an 
unmarked pickup truck. With a 350-cubic- 
inch engine under the hood and two trans 
cervers on the dash, it clearly meant business. 

so did law-enforcement officer Richard 
Countryman, sitting behind the wheel dressed 
in work clothes. Ketween us lay a holstered 
pistol, and under the seat a |?-gauge shotgun, 
as we rolled out into the light traffic of an 
tarly Saturday morning. 

“(h, I've had threats on my life,” Country- 
man «aid “A fella pulled o gun once. | talked 
werv carefully, and talked him out of it.” 

We cruised down a main drag and saw 
semething being sold out of the back of a 
truck, Countryman dismounted to check it 
out, walking with the heavy set and talking 
with a cagey friendliness worthy of a south- 
erm sheriff. One of the men, tall and tanned 
under a straw cowboy hat, seemed to be smil- 
ing tow much. “We're all lecal here,” he said 

Countryman checked the tags. Sure enough, 
all the cactuses had proper licenses. Good 
thing for the tall man. Under Arizona’s Na- 
ive Plant Law, someone caught with illicit 
cactuses can be fined 5100 to 51,000 per plant 
or get up to a year in jail, or both. 

Cactuses are being rustled, maybe a third 
of a milhon dollars’ worth a vear (page 506), 
because more people are planting them 


“Tucson gardens” thev're called im Phoenix: 
Since vou don't water a cactus, you can help 
SAVE & precious commodity. 

“We are using underground water almost 
twice as fast as itis being replenished,” Wes- 
ley Steiner of the state's water commission 
told me. “In Pima County, where Tucson is, 
the rate is five times, In some remote areas, 
the rate is a hundred times.” 

The problem must be solved. On that there 
is feneral agreement. And perhaps on one 
other point: Nobody knows—despite various 
calculations—nobody really knows how much 
usable water can be recovered. 

There agreement ends, The must spectac- 
ilar object of disagreement is the Central 
Arizona Project, called CAP. Envisioned for 
more than forty years, CAP, now being con- 
structed, is designed to pump Colorado River 
wilter up through a giant pipé—an inverted 
waterfall going at 9O tons a second—right 
through the Buckskin Mountains.” 

The water will be pumped via open aque- 
duct to Phoenix, and from there to Tucson— 
a total of more than 2,000 feet.of vertical lift 
from the Colorado, and 307 miles. Cost, if 
evervthing runs on schedule, is estimated to 
be about two billion dollars, more than 75 
percent to be repaid by water users. 


Wouter: Hew Moch Le Eniuieh? 


Optimistic projections suggest that CAP 
will slow the rate of water-table decline by 
two-thirds Se even with CAP, central Ari- 
zonans. will still be pumping more water out 
af the eround than nature puts in. 

The Carter Administration has questioned 
the value of CAP, but not alone. 

“The question,” Phoenix engineer and law 
graduate Frank Welsh saicl, “is: how much 
money we are going to waste before we stop 
the ‘CAP.” 

Unthinkable? Not to Welsh, who is the 
entire staff of Citizens Concerned About the 
Project. “Arizona's real water problem,” he 
said, “is that (Continued on pave 307) 

*Rowe Findley explored “The Bittersweet Waters of 
the Lower Colorade’ in the October [O74 GA naPile 


Legacy of a master builder flourishes at Taliesin West in Scottedale, winter home of 
the Frank Llovd Wrisht Foundation Olgivanna Wright, the architect's widow, stands in 
a Toom where massive desert-inspired forms are acconted by geametoc designs. The 
foundation community includes a school, an architectural firm, and living quarters. 
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water, now delivered to Phoenix for lees than 
one cent.a ton, ts cheaper than dirt. There's 
no incentive lo conserve iL” 

Welsh thinks enough surface water is avail- 
able to support twice, maybe five times, cen- 
tral Arizona's current population. That 1s if 
water is used wisely and if agriculture, which 
now consumes 89 percent, can be dispersed. 
In essence, move the farms to the Colorado, 
rather than the Colorado to the farms. 

Clifford Pugh has heard it all. When I 
talked with him, he was rounding out his 
career as project manager for the Bureau of 
Reclamation in Arizona. His job was to build 
CAP and to cateh the flak. 

He reviewed the project's outlook. Hy its 
scheduled completion in 1987. the area's wa- 
ter tuble will have fallen about another hun- 
dred feet. Was the shortfall, | asked, serious 
enough to arrest the great influx of people? 

Pugh laughed. “We've hadi the problem for 
forty years, and it's never stopped anyone 
from moving to Anizonu.” 

CAP might forestall that day if it can mect 
its expected yearly average of 1,200,000 acre- 
feet of water. (An acre-foot measures a vol- 
ume equivalent to one acre of water one foot 
deep.) But, as Pugh said, a drought upstream, 
increased withdrawals by upstream states, or 
a combination of both would leave CAP with 
a relative trickle of perhaps 500,000 acre-feet 
to draw in agiven year. And CAP stands low- 
est on the priority list for drawing water from 
the lower Colorado. 


Indians’ Water Richts Clowedy 


For each of the first twenty years of (AAP"s 
operation, or until 2005, the five central 
Arizona Indian tribes are guaranteed 257,000 
acre-feet of water—at least on paper, How- 
ever, they lack the capital now to build proper 
irrigation canals, 

Furthermore, their claims to water rights 
have not been finally settled either by legisla- 
tion or by litigation. Until then, Armwonu’s 
water future will be dammed by o ereat 
question mark. 


The first skirmish in what could be a pro 
tracted uprising has involved a small Indian 
reservation and a laree dam. Once isolated, 
the Fort McDoweil Indian Reservation north- 
enst of Phoenix is on its way to being encir- 
cled by subdivisions; 

Through the reservation winds the Verde 
River, one of the last sections of free-flowing 
stream in central Arizona Along its banks 
cottonwoods nod above a tumult of green, 
home to wild pigs and bald eaghes—a swash 
of onsis in dust country. 

if Orme Deum is ever built below the con- 
fluence of the Verde and Salt Rivers, an arm 
of the reservoir will inundate 70 percent of 
the reservation at high water. At low water 
the reservoir will shrink, exposing broad, 
desolate beaches. The Indians would be com- 
pensated, somewhere around $75,000 foreach 
man, woman, and child, 

“| vot some money before, and I don’t have 
it now,” said tribal elder John Williams (page 
$09), In his 70"S, he has a long memory of how 
his VYawapai people were slaughtered, then 
repeatedly uprooted. They were compen- 
sated, of Course. 

“We had nine million acres in Arizona and 
got 35 cents an acre.” Now, he said, the tribe 
has 24.000 acres left and wants to keep it 

“If we get that money, where are we going 
to spend it in the right wav? We'll lose the 
land and the money beth,” 

On the evening Fort McDowell adopted a 
resolution to hold onte the land, the tribal 
council asked for guidance from the thirty or 
so Yavapais attending. One older man stood 
up and said, “The council should provide a 
bic dinner, so we can all celebrate and be 
happy. That's what white people dn.” 

Not far away on thal same evening, the 
council of Scottsdale, “the Wests most west- 
em town,” approved development plans that 
could increase its population by 50,000, mak- 
ing it as big as Youngstown, Ohio. 

Although Scottsdale will certamly grow, 
the Yavapais may have already won their bat- 
tle. Recently, Orme Dam has been eliminated 


Scene of the crime: One of Arizona's five “cactus cops” checks out a fallen 
saguaro, probably abandoned by skittish cactus rustlers. Despite the threat of 
fines and prison, thieves make off with perhaps 275,000 of the majestic plants 
annually, selling them to landscapers for as much as 400 apiece. To combat the 
problem, state authorities push formore enforcement officers and stiffer peralthes 
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reality. Between Phoenm and Tucson, T saw 
the carcasses of the dreams, ghost towns that 
never were. At one, a-grid of asphalt streets, 
and nothing else, lay precisely in the middle 
of nowhere. At another, street signs, their 
names obliterated, canted out over dusty ruts 
through scrub desert 

Aston advertised lots at $4,295. TD called the 
phone number given. Tt had been changed. | 
called the new number. A sleepy-voiced wom- 
an said no, no, she dicn't know anything 
about it, aod hung: up 

“The era of the big land np-off peaked in 
the early 70's,” Anthony Ching. chief counsel 
for the state attorney general's economic pro- 
tection division, told me, He said that news 
stories, the econamic downturn, and new 
luws have sharply curtailed high-pressure 
sales of dubious land to out-cf-staters. 

“The: real crooks,” Ching said, “took the 
money and skipped town, Some bad actors 
used bankruptcy to avoid responsibility,” 
Kut others, he said, whose developments were 
more legitimate, “hive made serious efforts 
to keep their promises.” 

At the height of the sales frenzy even some 
promoters came to grief Ching showed me a 
four-page acd featuring on imaginary boat 
sailing a nonexistent lake west of Phoenix, 
Despite columns of glowing gush, the pro- 
moter dichn't sell a single lot. The sales pitch 
had been run ina Honolulu paper! 


Abandoned Lots Scar Landscape 


From a light plane climbing in a slack 
spiral, the streets and cul-e-sacs of aban- 
doned land developments took on the mysteri- 
ous geometry of some ancient, unrecorded 
civilization. Jim Lite, extension agent for 
Pinal County, cataloger the rest of the land- 
scape that surrounded the town of Causa 
Grande. 

To the north spread a Pima reservation, 
threaded by a double strand of interstate high- 
way suturing Phoenx to Tucson, To the 
south, mountains mse to a Papago reservia- 
tion, Below, an open-pit copper mine—Ari- 
rona is the nation's leading producer—looked 


like an inverted gelatin mold. Where the 
water table hacl dropped too far to pump, 
sctub followed old furrow lines. Where the 
water had dropped farther, and the ground 
had collapsed, creat cracks ran perpendicular 
to the natural lines of drainave (page 301). 

Actoss broad expanses, machines divided 
fielcls into (wo colors—green where cotton had 
been picked, gauzy grav where bolls vet hung 
on the plants like popeorn. 

Jim Litde told me that farms of high- 
quality cotton ran upwards of 7.000 acres. 

“The guys who own those farms ore sitting 
on bogrds of directors,” he said. “They're not 
the kind of farmers who come to town on 
Saturday night in bib overalls.” 


Growth War Rawes in Tueson 


Farther south lay Tucson, a city in the 
farmland business. Since the micd-'50's it has 
been acquiring farmland and now controls 
11,000 aeres outside the municipal borders 
No cotton, alfalfa, or wheat is planted in this 
phantom Tucsen. Nothing much grows but 
tumbleweerl. Vet the citv harvests a vital crop 
from under the land—water. Wholly depen- 
dent on groundwater, Tucson has a mighty, 
growing thirst and pumps water that seeped 
under the desert tens of thousands of yeurs 
betore the first Hohokam dug the first canal. 

Like Phoenix, Tucson has been growitne 
predigiously, its mellow core of tile and stuc- 
oo, reds and tans, arches and courtwards cor- 
railed by the sharp edges of the up-to-date. 
Unlike Phoenix, Tucson has been arguing the 
consequences and future of growth at length, 
in public, and at the top of its collective lungs. 

Like all good range wars, this one involves 
a land dispute, with each side tring to put 
black hats on the other. One faction, whose 
leadership has come from business people, 
iInclocding members af the activist Chamber 
at Commerce, has fought for traditional 
vrowth. The basic credo: Let people by their 
individual choices decide for themselves 
Where they want to build and live, ancl let 
growth follow the dictates of the free market. 

Neo! savs the other side, 9 loose coalition of 


Dritting along with the taunbleweed, Texan Ray Averi, with his dog, Buddy, hopes 
for a job at the end of a lonely roacl In a tight emplavment market, many have turned 
hack or pasied on through desert Arizona. Still others have been eager to take a step 
down in salary to take u-step up in living, with sun and climate as fringe benefits. 
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development remained the central issue. 
“People coming to Phoenix and Tucsen don't 
want to move into aninner city. They've come 
to get away from that” 

It was water hills; not arguments about 
the philosophy of growth, that wrote the next 
chapter in Tucson's rodeo polities. The new 
council made what proved to be a serious 
political mistake—it raised the city's waber 
rates substantially, 

Outraged citizens mobilized and collected 
enough petition signatures to force a recall 
election. The controlled-growth advocates, 
Burbara Weymann included, were bucked off 
their City Council seats 


Progress for Mexicari-Americans 


Another group of citizens, the quarter of 
the population that gives Tucson its distinc- 
tive architecture and ambience, has also 
jumped! into the city’s lively public arena. 

“We Mexican-Americans have been paving 
taxes for generations, but still our streets are 
not repaired,” said Alberto Sanchez, director 
of the Fl Rio Neighborhood Center 

“Ninety-nine percent of us are Catholic. 
We want to know why, if we are such good 
material for God to save, we are not god 
material to be helped, 

“In the old way of thinking, we wondered 
Why do the Anglos discriminate against 
us? Why don't they like us?” 

That wav of thinking changed in 1970, 
Sanchez saicl, when his‘community made it- 
welf heard by speechmaking, demonstrations, 
und confrontation. Out of that turmoil grew 
the neighborhood center, “a place of beauty, 
services, and help,” with day care, legal aid, 
ani—top prioritv—programs for education 
ant employment. 

“The demonstrations were one lesson we'll 
never forzet. We're learning some of the tricks 
of Angiosociety. Now we have a greater opin- 
ion of ourselves. We're improving, and we 
knew it.” 

For other Anzonans the outlook is hazier 
One day Lentered amodel home ina medium- 
priced subdivision on the far-eastern border 


of Turson. Inside, salesman Kurt Riechers 
was going through tissues like so many 
potate chips. 

“Hf vou dicin’t have an allergy before, you'll 
have tt now,” he sneezed, railing at the Her- 
muda grass newcomers hac planted in re- 
membrance of lawns past—part of the reasan 
‘Tucson's pollen count has risen a hundrecl- 
fold in thirty years. 

Riechers had come for the expanding 
opportunities in. Arizona, struck by what a 
professor had told him—that someday a mey- 
alopolis would stretch from Nogales to Tucson 
to Phoenix to Las Vewis. 

“With this climate, | don't know hew wou 
can step it,” Riechers said. He had once 
ridden horses right here, where he was now 
selling houses. Growth was good for his 
business, but what cid he think about it as a 
resident instead of 1 salesman? 

“T have mixed emotions. It all depends on 
what day you talk to me.” 

He pointed out a window to the distance. 
where the Santa Catalina Mountams lav 
aainst the sky like a sleeping dinosaur, 
mountains where you can ascend from the 
desert and Iose yourself at the summit in the 
deep ereen and silence of a Canarian forest 

“Do vou call that clear?” he said, meaning 
the desert air between us and the mountains. 

I elicl 

“People see that ancd-suy how ervstal clear 
itis lt weed to be much clearer.” 


A Golden Age Ahead? 


So, how are Arizona's suburbs of the sun 
going to turn out? Vanish like the Hohokam, 
perhaps. Or as people keep voting with their 
mortgages, flourish like some Athens or 
Sparta of a new golden age. Will the CAP do 
the job, or will Clarence Conrad's giant cliri- 
gibles be ferrying water across the cesert? 

Though speculation is harmless anrl tree, 
I remember the wdvice an elderly Arizona 
lady gave her neighbors at a hearing on 
water rates in Tucson: 

“Dic your own wells, pay your own bills, 
and shut up,” ‘a 


SIX-MONTH INDEX AVAILABLE 


As one of the benefits of membership in the National Greagraphic Society, 
un index for each six-month volume will be sent free to members, upon 
request. The index to Volume 151 January-June 1977) is now ready. 
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By L. DAVID MECH, Ph.D. 


ROM MY “BALCONY” SEAT atop 

‘a barren skyline ridge I watched in- 

tently as an ancient drama untolded 

in the sorawling Arctic valley below 

The scen¢ was Bathurst Inlet in. Canarla's 

Northwest Territories, ancl a great white wolf 

was making its way over the tundra straight 
toward a herd of caribou. 

It was a mixed herd of about a hunerecl, 


with bulls in velvet. a high proportian of 


ragged, shedding cows, and several calves 
perhaps a month old. They were all passing 
along a parallel series of animal trails, stop- 
ping every few stides to nibble choice pieces 
of dwart birch or willow 

Then suddenly the herd, sensing the wolf, 
was drawn together as if by some wiant bio- 
logical magnet. The tightly pressed group 
Howed quickly forward. Four or five caribou 
on a nearby slope valso sensed the danger and 
bolted downward to join the dense nucleus 
of their kind 

The white wolf made its decision. Instant 
ly it sprang forward, While the strageders 
gravitated toward the herd, the wolf began 
closing the 200-yard gap. 

As the wolf presse] closer, the caribou 
increased their speed. Straight toward them 


the white wolf shot, with long legs alternately 
stretching out then pulling together in 15-foot 
bounds. And directly away from the wolf the 
caribou spec. The chase covered a quarter of 
a mile, and the wolf tried its best all the way. 
Still the wild hunter was unable to come clos. 
er than about 200 feet to its intended prev. It 
chased the caribou at this distance for abou 
itty vards Then all of a sudden the wolf 
slowed, and less than a minute after the chase 
hat begun, tt was over 

As the straggling caribou jomed the safety 
of their tightened herd, the wolf trotted off 
along a boulder-strewn slope and picked its 
way up the valley and eventually out of sight. 
Tt would have to find some other caribou 
on which to dine, 

such dramas, with the sume unsuccessful 
climax, are enacted often on the Arctic stage. 
I witnessed only a few chases—all failiores— 
during my short trip to Bathurst Inlet, but 
the pattern was the same.as | have seen many 
times. elsewhere with moose and deer, the 
lirmest and the smallest of the wolf's hoofed 
prev: a very low percentage of success. The 
wolt as screnticts know it is quite different 
from the public's image of the creature as a 
hemous super-killer, 





Hounded by man from time immemorial, wolves stil) hang on by tooth anel nail in 
Sorlh America’s dimmishing wiliterness. Peering cautiously from Alaskun scrub, this 
anima! seems like a big. imendly specimen of its descendant, the domestic dog 





The wolf is the ancestor of the jor. ane 
looks like a large, lean, and Saigev Version 
of a German shepherrl [tis most often colored 
a mottled grav, but may be snow-white of 
pure black or any shade between 

It is probably best known for its howling 
A woll- howling alone produces a low, drawn 
cut, mournful call “like a very lonesome 
sentimental fire siren.” as one writer put it. 
But acd to this the howls of an entire pack, 
and the result is incredible. Some wolves vip: 
ome Vow. Cithers moan, whine, bark. o1 
with, The woods resound with wild: chores 
and ciscords and an undercurrent-of cuaver- 


ine wiulations 
Mieths Create a “Monster [oiage™ 


1 is this ene howling that has probably 
mspired the tales that have arisen about the 
Woll. The amimal is thought canable of choos- 
Ing Any prey ancl runnin fodewn with im 
purty. Tts weieht. usually 60 to 120 pounels, 
Ss often grossly exagperaterd, ancl so is the sive 
of its packs, rarely more than twenty mem 
bers and usually fewer than ten 

Wolves are even accused of adopting and 
raising human chilebren UO OCC HSIOn Komi 
us and Remus, the legendary founders of 
Rome, are of course the most famous examples 

No Cloubt the monster image of the woll 
helps account for the zeal with which the 
animal was wipe!) out in most af the United 
states during the early decailes of this cen- 
tury, though itis alse true that wolves were o 
serious Hability to man. In those davs they 
Killed plenty of his livestock, and man 
retaliated! with private and official control 
POTTS Phese involved DOESOns, bounties, 
den tigzing, and many other methods that 
exterminated wolves even in areas unsuitable 
for livestock 

Today in the U.S. the grav wolf remains 
in sigmhicant numbers only in Alaska and 


Pack tracking in. Minnesota's north woods, 

nlne survevs resting wolves. coollorect 
with macho transmitters by author L. Davie 
lech, A biolomst with the U.S. Fish and 
Wildlife Service and one of the werlel's 
foremost authorities on the animals, Dr 
Mech bas rodio tageed [50 of them and 
logred: more than 2.000 hours in the air 
while monitoring their movements and ob- 
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Minnesota, although a small population may 
vet survive in the Rocky Mountains (map, 
below). Between 5,000 and 15,000 inhabit 
Alaska, and as many as 1,200 range northern 
Minnesota. Perhaps a cozen wolves hang on 
in Michigan, plus some 30 on Isle Rovale, a 
national park in Lake Superior. The Secretary 
of the Interiar has placed three subspecies on 
the endangered list: the castern timber wolf, 
the northern Rocky Mountain wolf, and the 
Mexican wolf, a rare wanderer of the South- 
west. The red wolf, a separate species, is 
found in parts of Texas and Louisiana. 

Elsewhere in the world, the gray wolf ts 
also in trouble. In Mexico, biologists consider 
it endangered. The anirnal is gone from most 
of Western Europe, though some populations 
remain in remote arcas and in Eastern Eu- 
rope. Large numbers of wolves still inhabit 
Asia, though in the USSR, the official gov- 
ermment policy is to exterminate them from 
most cultivated regions while easing control 
in wilderness areas. 

Fortunately the world is awakening to its 
environmental problems, and the old myths 





Soothing shot of tranquilizer and 
muscle relaxant From the enc of 0 
long stick enables Dr. Mech to 
attach a radio transmitter toa she- 
wolf captured in Minnesota's 
Superior National Forest (left). 
Once ranging over most of North 
America (map, right), the gray 
wolf, Gant lapus, has been almost 
eliminated in the. contimious 
Inited’ States; the 1,200 or so 
in Minnesota remain the only siz- 
uble group, Estimates for Canada 
range from. 17,000 te 28,000; Alae- 
ka maw harbor as many as 15,000, 
Conservation groups would like 
to see wolves reintroduced to 
selected wilderness areas in the 
U.S5—such as the Great Smoky 
Mountains and the Adirondacks 
Others, chiefly farmers fearing for 
their livestock ane hunters for 
their gume, fieht such proposals. 
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about the wolf are being reexamined and 
replaced by scientifically established facts. 

I have spent at least 15 of the past 20 years 
studying wolves. Most of my research has 
centered on Ele Royale and several areas of 
northern Minnesota, although I have also 
worker with wolves in Michigan and Alaska, 
as well as Italy, Manitoba, and the North- 
west Territories. 

Now, after nearly 27,000 hours of flying; 
some 1,400 miles of hiking on Isle Royale 
done, and untold thousands of miles in boats 
and vehicles, all in quest of information about 
the wolf, lam beginning to know the animal. 

A Moose That Didn't Get Away 

The first wolf investigation | undertook 
was on Isle Royale. There, accompanied hy 
Dr. Durward L. Salen of Purdue University, | 
followed a pack of 15 wolves for three win- 
ters.” I spent seme 400 hours studying the 
wolves froma light ski-plane, and 65 hours 


“See “Wolves Versus Moose on Isle Rovale.” by Dur- 
ward L Allen and L. Devid Mech, Nata. Ger 
GRAPHIC, February 1963. 
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watching the pock hunt moose, the wolf's 
most formidable prey. 

These hunts made the famed killers look 
like amateurs. Of the 131 moose that [ saw 
the wolves detect, all but seven escaped 
through alertness, speed, endurance, or 
sheer pugmacity, 

When the wolves finally did zero in on one 
of the less canny moose, the results were 
spectacular. | recall especially an attack on a 
nine-month-old calf of some 300 pounds that 
the pack managed to separate from. its 
mother, [asked my pilot, Don Murray, to 
nase the Acronca “Champ” down to about 
400 feet for. a closer look. 

Most of the wolves were worrying the cow, 
while two pursued ite bolting offspriny. 
After about 150 vareds, one wolf lunged at 
the rump of the calf and held on; the other 
clamped onto its throat. The calf stopped 
and began trampling the front wolf into the 
snow. Still the wolf managed to hold on for 
two minutes before relinquishing its throat 
hold. Tt then stood on its hind lees, placed 
its forefeet on the moose, and tore at the side 
of the anitnal's neck. The calf brushed the 
wolf aff against a tree 

The other wolf, however, remained tugging 
ut the calf’s rump. The front wolf then dived 
under the running moose and again fastened 
to its throat, Continuing to run, the moose 
straddled the wolf, which brazenly ran night 
along under it, fangs still hooked mtoits throat 

Then two more wolves reinforced) the 
attack: One grasped the calf by the nose, and 
the other by its meht flank. The strugeling 
monise ragged all four wolwes through the 
enow, then finally collapsed in o heap, A few 
minutes later the moose calf's flesh was being 
converted into wolf meat. 


Low of the Wild Is Still in Force 


In Minnesota, where the wolves’ primary 
prey is deer, the predators are dealing with an 
animal of great speed) and alertness. Thus 
their hunting stitcess not much better than 
with the powerful moose. The pack usually 
ends up with the misfits: the immature, old, 


crippled, sick, or otherwise inferior individ- 
vals. It's the old story of the survival of the 
fittest. The wolf's culling out of inferior prey 
ensures that only the healthiest, most vigor- 
ous members of the prey population survive 
And those that do survive, having o better 
share of the food supply, will probably grow 
healthier, live longer, and so procluce a great- 
er number of superior offspring. 


Himery as o Wolf: An Apt Analogy 


Of course, all this. useful culling i just 
what comes naturally to the wolf. issuperb- 
ly adapted to that role, It can survive for two 
weeks without cating, and thus can hunt and 
chase great numbers of animals until it finally 
finds one it can kill 

Once wolves make a kill, they can consume 
impressive amounts af it. One clear, crisp 
afternoon, pilot. Murray and I watched 15 
wolves bring down a cow moose at the base 
of a steep ridge on Isle Royale. The wolves 
surrounded the carcass and tugged in every 
direction, In less than three hours they hac 
eaten half of the 600-pound cartass— about 
20 pounds for each animal. 

Usually it's a feast-or-famine proposition 
with the wolf, but, on the average, a wolf con- 
sumes five to ten pounds of food a day when 
hunting is best, usually in winter. 

While hunting, wolves journey far andl 
wide, traveling single file at their tireless mate 
of five miles an hour along frozen waterways, 
windswept ridges, and old roads and trails. 
On Isle Royale I once found a pack covering 
as much as 45 miles in a day. Between kills 
this pack traveled an average of 31 miles a 
day, bearing out the old Russian proverb, 
“The wolf is kept fed by his feet.” 

Further testimony to the wolf’s wandermg 
wave is the size of its range. In Minnesota 
most packs inhabit territories of from. 30 to 
125 square miles, and in Alaska much larger 
ones, There one biologist followed o pack of 
ten wolyes by aircraft for 45 days, They 
roumect an area some 50 miles wide by LOO 
miles long, a total of 5,000 square miles. 

Wolves can also be tracked by transmitter. 


Doting baby-sitters, all wolves love pups—their own of another's This wolf, raised on 
the Alaskan wild by naturalists Herb and Lois Crister, guards a litter the couple en- 
tristed te it. All members of wolf packs share in the upbringing of the young. Strong emo- 
tional bonds, formed early between pups and adults, heoome the cement of pack unity 


Where Can the Wolf Survive? 


oF a) 
ae) 
a 


nr? if) 7 | Fe is i wor ee | 
| f | ili i bine Hu oi a t 
eS | . 
Very af i | | wen | Li j jimee at Cecist 
CAAT. Tre WOE. SOC EaT= ae Ae WIT 
i ted fim 4 Ho collar, which ow 
iri] i ii ri i ! im PEA i jal dt hee 
he Hitt fl i 
| ie Bs baa | ChITe — ai 
nh Miunnesot ii tracked them bv air, bu 
| | 1 
| 4 ikl PLbel it reccryrl ial rich Tey] Hi 
4 i. bey if Lae 7 " L Li . if a F 
Strment-ln = a a i | rib le het ween 
| Woe. (IrSiA it I nl WILT nye! 
] 1 
LLE | rile 1 PU wint — 
| cH 
| I I ri likey ai 6 rf 
| 4 Py J 
ten times greater than thal of pact 
| i = oT i | 
I Nair Brea, anc joners renerall Irouvel 


a ad thi ST EeESs fil ait Pans Pet W hen a 
Loney Cot Wane’ Into Loe Mmiiche of a i. if kk 


emitory, i runs the msK of bem mauled of 


i= I ie ee f 
| il it] ath rt ar i tii i 
| 4 I f | | } 
bhikd i tr | rit cl i an iV AA 





Foes if shire, hive Wels nm Lite 
ee | I i i | i | ii tli Lee 
rh 
mit Sou peel! 1 | Tha 


| Lope a04 oe a a lg Pack Loge here | . 








—_ 


Piel 


7 r 


National Geographic, October | 973 





BPH &! al 


How to woo a wolf: Assume «submissive 
posture, and the stored “man-eater” may 
deen to give vou a sniff, as lustratec| here 
by bwo naturalist: in Algsko (Ordinaril 
wolves will fee at first sieht of a homan. Nol 
one case of healthy wolves attacking people 
has been recorded tn North America. Old ar 
counts of marauding “beasts” in Eurape— 
probably embellished by kegend—are now 
interpreted as attacks by rabid wolves. or 
wollte heirs, Nonetheless, wolves have 
been pursued throuch the ages with porons, 
barter) batt. traps. ane] gums 


Where Can the Wolf Survives 





saaice will be taken up by packs. Earh oc- 
cupies a territory of its own, overlapping little 
with neighboring packs, except possibly on 
ihe tundra. There during much of the year 
the nee! for migration seems to result m 
greater tolerance among Tel prs. 

Exclusive spacing of pack territories may 
be maintained by howling and by scent mark 
ing—a ritualistic practice very much akin to 
ao dogs usual treatment of « fire hvelrant 
Whatever the means of marking termtortes, 
alate wiles core lett with a real areas cl their 
own, and mest are doomed to a-nomartic lite 
of trving to avoid packs 


Thunder Bests Lightning in Stomny Seene 


But where do lone wolves come from? To 
answer that question, we must understand 
the soctal organization of the pack. Packs are 
family groups, and every woll i& bom into 
one. The most basic pack will melude an 
adult peur and a litter of pups. The adult male 
is the leader of the group, and the acult 
female i6 next in social status, The young are 
subordinate to the adults, but a social ladder 
or “dominance hierarchy” also develops 
among the pups. 

The social ranking of wolf pups is probably 
chiefly determined through plaw fighting 
within the pack, since adults usually break 
up any severe fighting. A pair of zoo-borm 
wolf pups that] raised in my home demon- 
strate that | was no match for an adult wolf 
in keeping them under control and that their 
need to settle their social status was of prime 
Importance 

When they were a month old, looking like 
cuddly teddy bears, they began to fight <o in- 
tensely | decided to give one up. Before doing 
ack, | placed the Pu as together to photograph 
them: Immetately the two tiny creatures, 
the male pamed Thunder and the female, 
Lichtning, pitched into each other with baby 
tooth and nal. This time Thunder got the 
best of Lightning, The diminutive victor 
stood stiff-leggedly over his vancqutsher 
ter, with tiny tail erected stramht into the air 
From that instant on, ptace returner to the 
Mech household. 

In a simple pack with a peur of adults anel 
their pups, the social hierarchy is a linear 
one. Some packs, however, contain as many 
as 36 members, including several adults. In 
such cases. both a male and a female sorial 
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ladder develops. Nevertheless, the male lead 
er guides the activities of the pack and ini 
Hates attacks arainst trespassers 

Pack underlings can, however, sometimes 
etfectively protest their leader's actions, One 
Clear winter clay when the [ele Rovale mack | 
was stucdving headed out single fle bevond 
the northern tp of the island mand across the 
treacherous ice toward (intario some twenty 
luctant to follow their leader. This animal! 
then returned to the group and appeared to 


= , oe ; 1 ple i " a & 1 
urge his subtects on toward the mainland 


miles away, most of the members became re- 


Alter starting oul again and having to return 
several times, the leader finally capitulated 
amc Jed his pee k hack to the homeland, Asa 
rracluate stucent whose PhD. depencecd pen 
this pack’s remaining on Isle Rovale, I must 
atimit to havine cheered the towch of woll 


democracy [witnessed that das 
“Scapewoll” Leads a Doe's Life 


At the bottom end of the wolf hierarchy 
are the peripheral animals or social outcasts. 
Viost lure packs have at least one individual 
aon whom the other members take out their 
frustrations, a “scapewoll!” so to speak. This 
law-ranking creature is subject to sudden 
attacks and may have to depend on leftovers 
for iis sustengnes 

Such an arrangement ts actually beneficial 
to the survival of the pack. Instead of all 
members suffering malnutrition during a 
eoTtage of prey, or because of overpopula 
Loin th the pack, the bottom members go on 
short rations, leaving the dominant in 
dividuals in eoor! health 

Here then is one of the possible sources of 
lone Wiles Reine A care wall inv fio bq! 
too unbearably in a [Wut Kool five wolves wit! 
dood food supply. But if the pack grows to 
eizht or ten, or a fool shortage develops, 
biti nk econ a) Prin fol aie bo S.- 
ranking wolf that it just leave: 


Another factor (Contiummed on page 534) 


Opportunist eulers, wolves fore ih 
Viaskas <almen-chiked Stream: curing 
wine season. ULore comely, tes 
prey on such animals as caribou wn nonse, 

especigiivy the woung-eor infin Accustomed 
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Toneless drama of predation unfoleds 
a ohidtiwrapher Dorn Viitledse re 
cors g moose kill in PRET OT ition 
Forest Dhe prev, ocul with a broken leg, 
resets (leit) while its mother «tands munarc 
rit She bed all through the nicht betor 
COT ond on, as the wolves chaser om, thi 
calf would bobble on tts three moor lems 
followed by its mother, to the safcty of a 
pond (above), Trembling with eold, it 
wareniilel pliers end bet back to shore 
Death came under cover of night, ac- 
COM PAN hy termini bellowing. The 
newt day Whitlece found the pack tear- 
Ing at the carcass (below), alrealy 
annipped of the large muscles. [Che cow, 


ekhiusiesd) from innwnerble churves al 


the aivancing wolves, may have lowered 
her may Pete | ta feed before the fital attack 
come 24+ hours after the shonwwilown began 
Che future of wolves in-thes Alinnesoti 
refuce ts by no menns secure. ANdw on the 
entanpered species list, thew are on the 
creme: fod hove begun to encrouch on 
SuTTounCine farmlanis, Rillite cattle and 
a Lae ps furor nine sorte farmers Lh 
Mech svmpathizes with local apprehen 
ers dotted ProMeses Lhe revuinted Killing 
af wolves in areas where they conflict 
with hurnans Hie proposals fave rot 
endeared him lo sume staunch wolf jo 
ers. But without such measures he lear 
eVED more wolves Tay SsuCcCUMmD to Lh 


Wroilh al un irate cilazenrs 
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in the making of loners might be their own 
aggressiveness. When offspring mature at the 
age of 2 or 3 vears, they may not be able to 
endure the discipline of the dominant ani- 
mule: Instead of livinw in the shadow of their 
pancnts and being subordinated by them, per- 
haps they just strike out on their own. 

Loners do worst where wolves are least 
pursued by man and the packs grow large. 
The packs allow the loners no area of their 
own to hunt, thus weakening the loners and 
aking them easy victims of the packs when 
they trespass The loners ure extras, and ina 
saturated population are expendable; their 
mortality rate is high. But where wolves are 
exploited by man, or perhaps where some 
natural disaster such as rabies or distemper 
Wipes out part of the population, lone wolves 
surldenty play an impertant role. By wander- 
ing endlessly, they eventually locate any unec- 
cupied area, waned if they find a loner of the 
oppasite sex there, they may mute, settle, and 
form their own pack. 


Pack Life Breeds Strong Bonds 


Within established packs the original pair 
probably continues mating each vear until 
one of them ches. All mature members in 
breeding condition will exhibit a certain 
amount of sexual activity, but the dominance 
Svstem applies especially to courtship, and 
usually only the dominant female produces 
pups Her mate is most often the dominant 
male, but in especially large packs, it may be 
the second-ranking male. 

The pups averngr six to a litter and are 
born in late April or May in a sheltered spot, 
usually a hole in the ground, a rock cave, or 
a hollow log. There all the pack members 
feed) ane care for them, and through such in- 
timate interactions the pups and adults form 
strong bonds 

The pups are weaned when about seven 
weeks ole, with the acults regurgitating part- 
lv digested] food to them for the next several 
months. When the pups ure about two months 
ole, the adults move them to a succession of 
ground nests, called “rencervous sites,” where 


they may remain for weeks. At each succes: 
sive site, the pups play over an area of in- 
creasing size, while the adults hunt for miles 
around and haul the food back in their 
stomuchs or jaws. 

One rainy September morning three stu- 
dents and I watched from a hundred vureds 
away as anadult wolf returmmed to a litter of 
five at a rendezvous site in Minnesota. As the 
adult approached the half-crown young. they 
swarmed around her, jumping and licking 
her mouth in a typical food-begging behavior 
pattern. But that morning the adult apparent- 
ly was empty and exhausted. It indulged the 
pups for a few seconds but did not reguryi- 
tate. Then it strode beyond them, turned 
around in a circle once, and lay down, 

Two hours later, while the achult was still 
sleeping, one of the pups, weighing perhaps 
40 pounds, spotted us and approached cau- 
tiously to within ten feet. There it stood, 
head low, scrutinizing. us for ten minutes. 
Each time we clicked a picture, the puzzled 
pup jumped a few inches. It then circled us 
180 degrees at about 15 feet and was joined 
by another. Then with their curiosity finally 
sutisiied, they scampered off to play with 
their littermates. 

“Do you fellows realize what a close call 
we just had?” | asked the students solemnly 

“Truly a narrow escape,” one of them re- 
plied, just as solemnly 


Wolves Don't Eat People... Very Often 


We were referring, af course, to the wolf's 
reputation as a people killer, According to 
myths, fairy tales, legends, and the sincere 
behets of some present-day backwoods cwell- 
ers, the wolf is dangerous to mun. 

One Minnesota logging contractor wrote 
me that he risked freezing to death one night 
In his snowplow, which harl broken down, 
rather than walk eight miles home through 
woll-infester| country. 

“What would you have done?" he askecl me. 

since J have often walked through wolf 
country—near their kills, around their dens, 
among their pups—I would naturally have 


Blunted by time, the teeth af this Alaskan wolf—the dominant female in her pack, 
and mother of two pups—mark her asa veteran of many hunts. In her prime she could 
tear through the rump of o fast-moving mocse and harw on till the animal wae dewred. 
Now she will have to rely increasingly on the kills of other pack mombers for fowl. 


Nenonal Geographic, October 1977 





witkke i hare ‘\ heeelt! * wird i rit lik els ti 
Alta kK Le tae ts hie 
One seemingly reliable report of wolves 


attacking ancl killing people ts the tale of the 


hensts of Oevoudan. In the Gevaurclan reeion 


In southern France. between 1764 and U7AéT 





wolves allemedly attacked more than a hun 
dred persons, killing many, ant eating parts 
ot most. The attacks apparently are fully 
oc umerntecd Che destruction of two h ine 
nonrabid, wolflike animals put an end to 
the kilhnes 

Wr. PLD), Clarke of Ontario, who has 
stuched the wrhnes on the mysterious beasts, 
conclucledd fron descriptions of the creatures 
hat they “were really unique in the history of 
herr kind—natural first-generation dog-waolt 


CTosse= Wil 





1 bvbnd vicor.” Wolves and clos 
Cin cross, and the results are highly ‘unpre 
cuctad he Perhaps : tarke 6 correct W hatevi i 
ihe case, it certainly is true that any attacks 
by nonrabid wolves fi human beings. are 


Stmcy rare 
in Ancient Enemy Turns Protector 


When it comes to man's livestock, how- 
ever, Wolf attucks are for from rare. To the 
Woll, all livestock falls into the category of 
eLSY pickings when compared to wild pres 


hi Wohl LOPE OTe Cann be nition Cri 





we Th intensively lmnrmed sreas 

But in wilderness areas, where the woll 
recs only an its natural prey, there is to 
reacon it cannot be allower to remnainm AS 
fun has became conc rmierl about hisenviron 
ment, he i realiging that the wolf belongs 
in the natural scheme of things andl he is tak 
Ing steps bo preserve it in the wilderness. The 
an 18 begally protected throughout the 
Linited Slates and m Cana 
ind research efforts continue 


Penodically my pilot and [1 climb into our 





lan nivional parks 


Ircrit and head out over the Minnesota 
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remaining woles in the lower 45 «tates. We 
hope that the data we collect will provicle a 
better understanding of the wolf, Wee SrMnC ta 
lv hope that cur work will help guide author 
Hes Into a management program that will 
ensure Lie perpetuation of the species in the 
Inst yestives of tts former nance 


lt seems to me that that’s the least we 
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repitat peti, | fire t eal yf hownds irri frozen Minnesota lake. 








Comeback 


By JAMES CERRUTI 


PE RITIE SYS tae TT HT 


Photographs by 
MARTIN ROGERS 


Keeping the music going, a San 
Loistobal wath carres on alter this 
school bund has finished practice 
With similar resolution his Caribbean 
QOtOn Mirshals its endowments of 
fertile Laon nich mineral be picrsits., 
and natural beauty to build a new 
stoliilitw after three repressiv 
thecates under dictator Ratsel 
Truiille aed the civil stofe that 
lollinwed ne assasination 





ELL, vengui! How are you? 
Che shoeshine bovs in Santo Deri 
aos Plaga Colon were grinning, patting 
‘omy shoulder, shaking my hanc—an 
ueétormishment to me, since | wie wrarine 
unthineable suede shoes 
In country towns, laughing, jumping 
school kids tied their English on me. “Nee 
ter, Meeter!”-—the closest they could get to 
Mister—“Good to see vou!” Where was the 
battle cry, “Yangui., go home! In seven 
WEEKS gpd 3,000 mules of driving in the De 
mnicoin Republic, | heard it not once 
It was good to know that Dominicans felt 
close to us vanquis, for the Uniterl States has 
niwave felt close to the Dominican Republic 
—ih some Dominicans opinion, too close 
The U.S. Marie« occupied the Renubli 
from 1916 to 1924, to forestall possible Ger- 
man intrusion, end fiscal chaos, and protect 
Invesinients. Dn 1965S President fohnsen put 
Lroops ashore for mine months to quell arevo 
lution be feared micht open the coor to the 
Communists, (in the cheener side, in the clec- 





ade since mocerate Joaquin Balaguer won the 
presidency, the United States has poured at 
least. half a billion dollars in loans and invest 
ments into the Dominican &conmrns 

Opposition politicians anc students still 
Hecry Vangut mterventions and dolkur diplo 
macy, but the min in the street goes on fd- 
minne Tio (Uncle) Sam. Many told me with 
wistful innocence. “Tt is my dream to live in 
the States.” 

[f it had not been for ten votes in the 
| Hiterdt “tates Serie if [rel they ul cil lacus - 
been living in the States. Dominican Presi- 
tent Buenaventura Raez, for self-serving rea- 





cons, tried to sell the Republic for $1,500.00) 
to Linited States President Ubesses S. Gorant. 
who particularly coveted Samana Bay for u 
naval base The treaty of annexation then 
Went to the Senute and wus dcieated 

The American flag, already raised over Sa: 
mana, was hauled down. But an Amerncan 


erermound, e&tablisher on Sarna al- 





“un 
most half a century betore, hung in there 
lt was not a subversive group, bul a kind of 
“underpround railroad” of 1. S. flack. slaves 
und freeimen, whose clescendants survive 
tlotiay. Dhough thev speak an Binglish of the 
(iid South, some have ho inkling of their roots 

The story began in 1824. a ome when the 
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Wann greeting from a police 
ottctal welcomes President Joa 
quin Balaguer (right) to the deci 
cation of an inrization canal on 
the Samani Peninsula. Winning 
otice in 1966 and twice reclected 
the rO-yearold Balaruer has re 
vVitnlized the nations @conomy 
spurned bs US. alc. His picture 
on the beds of army recruits (lef 
attests his role ae a father fieure 
A recent presidential decree 


such pictures in public buildings 
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Cabs Rojomll ) 
Caribbean Sea 


The Dominican Republic 


a ok om PEPPING ONT! I THE STAGE of hist ry with 
= Coolummburs’s lancing m i402, the ishunel of Hie- 
PAOLO became o strategic, fought-over stepping 

stone to Sew Word riches. The Dominican Repub 

ee ——— lic wae ruled first by Spain, then by France, and 
UNITED STATES  Atinntie ua: nnalty by Haiti, which was ousted in 1544 after a 


‘ir 


Ocean Pisetietan strugcie hel by national 
ry iba Miamis Dominican hero Juan Pablo Duarte 
Menica Harr Republic 
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Housing for all is Balaguer’s goal despite Lhe nat 
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(Continued from page §38) of Hispaniola, 
on which the Dominican Republic and Haiti 
are situated, was uncer Haitian dominion. 
The Haitian president, working with U.S. 
abolitionists, paid the way of escaped slaves 
and freemen to settle in his island. About 
6,00) came. Many died of typhus. Others, 
being fundamentalist Protestants, were horri- 
fed by the “immoral” ways of the Domini- 
cans and Haitians and fled back to the United 
States, Those that remained mostly drifted 
into the Samana Peninsula There my wife, 
Hannah, and I went in search of their de- 
sceruiants, a few miles west of the city of 
samana, near the village of Honduras. 


The King's English With a Lilt 


A handsame woman with high cheekbones 
and burnished brown skin stood by the road. 
Beside her was a younger edition of herself, 
with two children clinging to her skirt. The 
older woman, I learned later, was Victoria 
Shepherd, and the other her daughter, Juliana. 

Hannah stopped the car, and we asked the 
way to Honduras. 

Juliana answered, “Jes ovuh yonduh.” 

“Wou speak English?” I asked, stupefied 
by the “wonder.” 

“We don't know to speak it like you all talk. 
You have plenty things we can’t un'uhstan.” 

“Where cid you learn tt?” 

“My mama kyept home in English,” Vie- 
loria put in. “We speaks with our children in 
English.” 

“But wity do vou speak English?” 

“T think we fum England—big island up 
yonduh,” Victoria said, 

“Deo vou speak Spanish too?” 

“Oh, yes, massah,” Victoria replied. “They 
put us to school in Spanish.” 

Victoria, we learned, had to visit the clinic 
at La Pascuala, so we offered a ride. As she 
bounced into the backseat, Juliana waved us 
on, “Gro with the Lord.” 

Victoria made us a counteroffer. “If you 
gveme a book in English, I can't read a book: 
But show me any hymn, and T'll take it by my 
head.” She was, she said, in the choir of the 
Dominican Evangelical Church in Samana 

Would she sing a hymn? You bet she would. 
With stately beat, she belted out that Olde 
English ballad, “When the Saints Go March- 
Ing In.” Then she said, “My companion’s 
brother furn States. He come heah and I sing 
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‘at, he jine in, J ‘stounded. How he know?" 

Her voice got choky, “My companion died 
with the heart, three years ago. Isaiah Shep- 
herd. | sang a hymn with tears runnin’ ovuh 
his coffin. I like to die. We were companions 
4) years; we mz up two children together, 
and then ahter 270 years he went to ask for me 
to marry. Tl meet him ovueh yonduh.” 

She shook off her grief and rendered “John 
Brown's Bocy"—rousingly—in Spanish. We 
were all so enraptured with hymns, we hadn't 
realized we'd driven almost to Sanchez, 15 
miles west. “Lord Jesus!" Victoria cried. 
“This is a place I nevuh seeded. I nevuh been 
fur Samana.” 

We turned around, found her rural clinic, 
and she got out, pouting that, though the 
treatment was free, she would have to pay 
two dollars for medicine. She said good-bye 
and thanked us for letting her sing: “When I 
sing, I feel joy in try soul” 

And when we think of you, Sefiora Vic- 
toria Shepherd, we feel the same. 

I dwell on Victoria not only for her Amer- 
ican connection but also because her sweet 
optimism in the face of trouble is typical of 
Dominican countryfalk. Poverty is a fact of 
life over much of the Republic, though the 
beauty of the land softens the shock of it: 


Rugged Beauty Enchanted Columbus 


The Dominican Republic, as large as Ver- 
mont and New Hampshire together, is literal- 
ly the high point of Caribbean scenery, with 
Pico Duarte soaring to 10,417 feet (map, page 
$42). Four massive crumpled ranges <lash al- 
most the lengthof the land. Between the north- 
ern three lie rich valleys with ancient black 
loam several feet thick in places. This land of 
uplifting mountains and fertile earth charmed 
Columbus, andl here he founded cities to an- 
chor Spain's assault on New World wealth. 

Things did not go well from that point—for 
centuries. Columbus's first two settlements, 
Navidad and Isabela, failed disastrously, and 
he was ultimately sent home in-irons. Three 
Hispaniola adventurers—Balboa, Cortés, and 
Pizarro—found mches in Panama, Mexico, 
and Peru respectively, precipitating an exo- 
dus from the island that became a stampede. 

Hispaniola became a backwater, for three 
centunes a small colony squeezed by Spain. 
Disease, slaughter, and slavery reduced the 
Tainos, the gentle aborigines, from 200,000 


National Geographic, October 1977 


to virtual extinction in 30 vears. As the Inci- Flight. to freedom: English-speaking 


ans vanished, the dons imported black slaves Reverend William Johnson tells how thas 

From 1822 to 1644 the Haitians occupied forebears left the United States and setilecl 
the Dominican realm. Block themselves, thev on the Sarmand Peninsula in the 1820's An 
emancipated the Dominican slaves, but their cestors of other Dominican blacks cume as 
regime was often cruel und despotic. It has slaves direct from Africa. Black ane white 


minorities stand af opposite ence af the so- 
cial ladder, while the numerically dominant 
mulatto class pervades all levels of aches 


newer been formiven by Dominicans 

Juan Pablo Duarte, the “Father af the 
Country,” drove the Haitians out and estab- 
lished the constitutional Dominican Repub 
lic, independent of both Spain and Haiti. A 
cenceral drove Jam out and had his constitu- 
tion rewritten to sanction dictatorship. It has 
Leen succeeded by 25 other constitutions- 
most of them administered by despots 





Much Progress, Many Problems 


‘The Decade of Balaguer,” though in the 
pattern of the country’s paiternalisti sLrong 
man regimes, has hopeful differences. With 
singleness of purpose, President Balaguer, 
now 70 and. nearing the end of bis thitcl Suc- 
cessive term, has revved up his nation’s eco 
nomic growth rate to one of the highest in 
Latin America. Critics credit the gains to lav- 
ish U.S. aid and, until] recently, high sugar 
nrices, mbher than to the president's eCo- 
nomic expertise. In any event, Balaguer has 
been able to finance a massive housing pro 
srum, cultural centers and dams by the 
dozen, and schoolhouses by the gross. The 
press, surprisingly, is free and critical 

But his Republic still hos big troubles, not 
lessened! by the fact that Dominicans tend to 





dismiss unmanageable troubles in a favorite 
expression, “No problem.” That means, 
There isa problem, but we dont know what 
to do about it—so doen't worry!” 

The roster of nonproblems includes: racial 
inequality, power and water shortages, high 
birthrate, malnutrition, Miteracy, unemploy- 
ment. In spite of economic growth, the na 
ional per capita income is $750 (compared to 
«© United States), and the entire 
economy [5 in danger of sliding down 4 moun- 
tain of now disastrously low-priced sugar 

Sugar is the central factor in the Domini- 
can economy, involving &5,.000 workers and 





se) (OO in ft 


producing rowuczhly halt the nation’s loreign- 
exchange earnings. So [ wanted to see the gov- 
ernment-owned sugar mill at Haina, chimed 
to be the world’s largest in capacity, though 
notin production, With Hannah at the wheel, 
we rolled into Haina, eight miles west of the 
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capital, turned down a narrow street—and 
thereby had our most forcible collision with a 
nonproblem 

4 car ahead had drawn to the curb to let 
an oncoming truck pass. We pulled in behinel 
I noticed a building ten feet to starboard, 
with ete smoking stacks. After that I don't 
remember. But when Dlooked in mv notebook 
later, ‘this stary was scrawled there 

‘Here something BLOW UF! Great BOOM 
ane] «$WHOOSH! Great clouds white black 
cemoke hke A-bomb mushroom. Black woman 
babe in arms both coving. Husband in there 
Tt is ssh tind power plant. Surnine, Burning! 
Vian savs “Miany dear.” ” 

[followed developments in the newspapers. 
The reported casualties dropped to one dead, 
[6 seriousivy injured. Widespread blackouts 
continued for days. The power workers’ union 
stated: “Chit demonstrates that, in the Cor 
poracion Dominicana de Electricidarl, not 
even & minimal program of mmntenance 
exists.” In eight years the unit that exploded 


tuul never been shit down for overhaa| 





The Tyranny of Maintenance is a pervasive 
On PTODIeM, BecaUse a Dominican spirit 
cannot abide it Why maintain when it is so 
much more romantic fa build Something new ? 


Cane Fields Not for Everybody 


since the explosion knocked out the Haina 
refinery that dav, 1 never did get to see it. But 


later | visited 


Oufey that feeds Haina's huge cane crushers 


Falahe, a government-owned 


A batey gf A a Rave wkslike community of cut 
ters and their families fenced in by miles 
thick etl x of cane (pares 545-9) 
Dominicans SOL Cane Cucthine, calling i 
“slave labor"; a man must cut three tons a das 
to make 34.50, Donald [. Reid Cabral, who 


Was president from 1953 to 1965, told me that 





Det despite her years, Dolores Estrella 


(iE Pick inbowe A SS, Where Mer 


fomily raises cattle and coffee on a 150-acre 

fares: Most Dominican farce areo ich “225 percent of sugar labor is Haitian.” 

2 acres and underproductive. Two-thirds of The Haitians don’t like being called slaves, 

the nation’s arable land awaits exploitation, and they are not comfortable about being 

mostly for lack of itrigation black slaves etther. In Palabe, Idaria Leek, a 
suhouetied by a& anhalt of reflected sun gaunt old Haitian woman who had lived in 

light, a fisherman cuts into Samana Bay the batey 20 vears. said, “I'm black. but I'm 

thieing page), a bowntiful anew that viel 


TL Aere 


i Aion fins : of “ 
“ Citan,. Lome see my house. if Wits One emu! 
rer] < a Kinet iti WTP 

ned Snuipper, Kinghsh, snd shrimp room—and 





it tag clean, a contrast to the 
street outside her door with its sauslitake ol 


swine meandering to an open drain. But 


With large-scade fishing still in the future, 
most of the nation's §,000-ton annual catch 
foes to domestic tables 
somethi me more than poverty troubled 
“Black fut clean,” A ntact was telling me 


black is not beautiful 
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As obliquely, whites told me the same: 
Bam: the most beautiful girls 
White skin, straight black hair.” 


“LT COUrSe, everybody wants to move we 
A Black wants his children to marry less 
black. Whites don't want to move down.” 

‘But we have no racial discrimination. In 
ihe States vou calla man black if he has one 
drop of Negro blood. Here, if he has one drop 
of white blood, he is white.” 

According to the best available firures. 
about 11 percent of the population is black, 
l6 percent white, anc the rest mulatta. Whites 


hold most of the high professional and 


government jobs, and the blacks do most af 
the hard manual labor 

But the crisis in sugar is a threat to all, 
regardless of color. The price dived last winter 
to 1] cents a pound in the world market, be- 
low the Dominican cost of production, Only 
two years before, the prict harl reached 65 
cen, leading to overproduction round the 
world, with ensuing bust 

Then the United States quota lemsiation 
expired, ending.a guaranteed American mar 
ket al premium prices for Dominican sugar 
producers, From them [ did not hear, “No 


problem; don't worry.’ 


National Geographic, October 1977 
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Things aré more cheerful on 
front. [he wholesale price of 
second mast important export crop » doubled 
chiefly because frost killed mil- 


n Brazil 


fast WInter, 


Hons of trees 
Getting the Flavor of a Favored Bean 


Dominican coffee 1s, to my taste, the best in 
the world, ane larward to a cup 
when César Estrella offered to show photog 
Viartin Rogers anc me 
collee farm. ] much mcr 
Gurubito de Varoa 


mans, but if I hac to 


his parents’ 


r rari ret 
caw than coffee 
the renee 
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Dominican Repwbiic; Caribbean t 


Sea of sugarcane swirl: around 1 
the barrackslike village of caercanbar ‘en yr 
famittes. The Renubhic mist ~cimit 


Flaitiens antniualh 


eitne ff tea) 
for the harvest, largely becatise 
Cane cutting underpaid 
andl demeaning For a backbreaking days work, 


thie Haitian cutter (below) may earn 34.50 


its own citizens consider 


cal Dominican villaze, Gurahite would be it 
a harmdsome man of 40, was born 
there. He is now general manager of the Indus- 
trial Dairy and Cattle Companies of 
an Atlantic north of has 
birthplace, In a «mall car, Martin, Hannah, 
and | follow ed Ceésar's pickup truck out of 
Soasua into the Cordillera Septentrional. We 
transfer to the track for the 
to the 
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coast town 40 miles 


woth all have to 
Least four monies 
fam. (esar warned us that, il it 
would become a nonaccess road 
About a thousand feet up, we came to the 
turnoli at the Varoa River, and all crowded 
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into Ceésar’s pickup. The unbelievably rutted, 
boulder-strewn track jarred our bones and 
smashed one of Martin's cameras 
“This is the only road to take out the coffee 
from our district. [t is the lifeline of a thow- 
sand people,” César said. “We've all been 
hoping for years that it would be paved.” 
Cesar parked the truck on “Main Street” in 
the coal and shady village, and we walked 
across the road to the Estrella farm. A small 
wooden farmhouse with pink walls and a tin 
roof, A sepurate cookhouse with thatched 
roof, and slatted sides to Jet the smoke out. A 
privy under an orange tree. Chickens, ducks, 
and guinca hens strident in the varel. A flock 
of egrets in the calabash trees above an apiary 
of hollowed: logs. | 
Mama Dolores Estrella (page $46) and 
daughter, Rosario, were cooking in a big iron 
pol over the smoky wood stove, ignoring a 
propane 245 range. Papa Angel Estrella, bald 
and rubicund, waved his cane in greeting 
[rom his rocker in the parlor. Mama, a white- 
haired mite, sparrow -quick, in her 70's, invited 
us to choose our lunch from the raucous fowl. 
“Don't pick an egret.” César warned. “No 
meat on them.” 








Restraint Needed in Two Activities 


We opted for a tour of the farm and village 
insteact of hinch. Rosario, 27, joined us, pretty 
and fashionable in form-fitting slacks 

The glossy coffee trees were just up the hiil, 
showing the rec berries of ripeness, shaded 
by tall guama trees. “Our price is up this vear 
to 12 dollars a box—that's about a hundred 
pounds,” Cesar sat. “Last year a picker got 
one dollar a box, this vear two. A family of 
hve can pick 25 dollars a dav. But many just 
drink, gamble, and splurce it away. New 
clothes till February, rags by June, and no 
money after that” 

“l am a primary-school teacher here,’ 
Rosario saith “But I have also given adult 
courses in how to budget ane in birth control 
They are not much interested in either.” 

A picker, a handsome woman, came by, 
popping the berries into a woven palm-leaf 
shoulder bag, In reply to my rude question- 
ing, she said she was 40 and had 11 children, 

Rosatio raised evebrows, “You see,” she 
told me, “we are too late, too late.” 

Behind Rosario’s pessimism lay the f 
that the Republic's population had tripled 
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Selling the sea's bounty, a vendor offers fresh fish at Santo Domingo's Modelo Markel Although 


the city now basis dorens of superm kets, the cavernous old empormum attracts a ca parade 


nl residents seeking jocal produce and tourists buying mahogany carvings and 
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the previous 4() iors 

We walked amid the village's nouwch ameni- 
bet: a One-table pool hall, a rickety cocknit, 
two small general stores liberally stocked 
with rum, a stall from which the butcher 
blows his horn to signal fresh meat, a wooden 
church (Roman Catholic, of course. in a coun- 


try WS percent of that faith), a-mecical clinic 


years to about ive mil 


hopefully built by the villagers five years ago. 

“Wnly this vear we Permanent 
nurse, Rosario saic. “And a doctor comes 
once a week The priest comes to the i hue h 


have 


once a month—_for several dave 

We turned around at the edge of town, 
Where the coffee berries were being washes 
in four cep concrete vats anc dried Of al oon 
crete apron. Rosario led us up a slope to the 
three-room wooden schoolhouse 

“We have about 400 pupils in the cistrict, 
and only three teachers,each withtwo grades,” 
Rosario said, “The central government pays 
us edch 90 dollars a month. After sixth grade. 
ithe parents want more education for their 
children, they must send them to a city, This 
shoo! is not in session now; we have a vaca- 
tion ol three months. It is the picking season, 


and the children must help make money.” 
Seeing the Capital City With New Eves 


Alter a couple of weeks in the interior, | 
Was amazed at how dazzling Santo Domingo 
had become, and in such a short time. With 
minds eve fot 
con, even the shantviowns along the Ozama 


the Daleyves in my COMM PMITT- 


Sandlot with a ctew invites. a pickup game in Puerto Plate. Baseball has no rival 


pS 


= 


River seemed to have spruced up. T saw the 
City as President Ralaguer, who is spending 
oO percent of the nation's development funds 
in the capital, must see it in Ags mind's eve 

| walked through the five-mile-long Park 
of the Inilians, which follows a high ridge and 
overlooks the city. At my back, beyond arti- 
hcial lakes, fountains, ancl wardens, the vreal 
Cordillera Central formed a thuncerous back 
drop. At my feet spanking new housing de 
velopment: wound pastel tendrils into the 
mellowed fabric of the older city (page 543) 
In the clear light T could almost see the-signs 1 
knew were there: “Dr. Joaquin Balaruer, Pres 
ident of the Constitutional Gaovernment, Is 
Building Miultifamilierss Here.” 

Santa Domingo, with a mil 
is more populous than the U.S: apital, ane it 
intends to crve Washington's Mall some com 
petition too; While | was there, President 
Balaguer maucurated onother unit in his 
Cultural Plaza, a Gallery of Modern Art 
Cither units: a National Theatre. Nationa!) 
LDrary, e Museum ct Dhuninican Vian. Dhe 
nz is On a site once gocupierdl by the tow 
dictator Ratwel Truiilo 

l found few reminders of the “Benefactor 
of the Country” (as Trujillo named himself in 
the -camital he Ciudad Truiillc 
Though some countrtolk continue to refer to 
s the (hie 











ion inhabitants. 


hawse of the late 





Penne 
him most sophisticated people 
Want to forget hum His opponents calculate 
that, from 1930 until his assassination three 
decacies later, he and members of his familh 





appropriated halt the country’s resources and 
squirreled awuy several hundred million dol- 
lars in banks abroad as weil 

The seaside boulevard on which Trojille 
died, on May 30, 1961, i5 now Autopista 30 de 
Viave 
he leaped out of his car, drawing his pistol 
and shouting to hes ambushers, “Come on, 
lets fight.” He lost, and his death led to five 
vers of tension, tumult, and strife 


here, on the capital's western edge, 








Triajillo's Fate Stirs Continuing Fear 


Across the road from where he died of 27 
hullet wounds, a monument was erected, 
with a plaque: “Glory to the Act of Liberation 
of 40 May.” T found only the cracked peclestal, 
tht inscription destroved. C/bviously [ru 
illo still has his achmirers. 

By the manner of bis death, he has left the 
Republic a legacy of fear. Determined that 
there be no more 
ihe presiient and army have put the troops 
and their 
carbines ane) submachine guns. A frend in the 
capita 
on the streets, to make people feel secure.” 

None of this makes tourists feel secure, but 
Presiclent Balgeueéer is Intent on making the 
Republic a tourist country. Santo Domingo 


SSS inalons OF UPTisiigs., 


out where everyone can see them 





told me wrvly, “We have 3,000 troops 


has several luxury hotels, eood Value by com- 
parison to other (caribbean resort-cities. Kes- 
taurant food in the capital ts delectable, 
especially at the two Vesnvios (Italian), Hos- 


tal de Nicolas de Ovando (Spanishi, and La 


in the Dominican sports world, where fans 





Fromagerie (French. Fish and shellfish are 
the dishes, and none better than in two little 
open-air places far from the capital, the 
Oasis at Sosua and La Roca in Barahona 

The capital (following pages) does have 
those sight< tourists can't bear to miss: the 
old colonial quarter, with beautifully restored 
historic loth-century structures, and the 
Tomb of Columbus. Dominicans are: con 
vinced that Columbus's bones rest in Santo 
Domingo'’s cathedral, though Spaniards claim 
they are in Seville 

Che 
array is ai beach. The nearest swimming is 2! 
miles away at Boca Chica, a shallow bay, 





viz hole in Santo Domingos tourist 


(ringed) by crowds vibrant with Ipcal color 
For luxury beach life we had to move 70 
miles east of the capital to Cosa de Campo 
paces 502-3), where Laisa euests can take a 
half-hour yacht trip to spend the day im a 
bewitching cove named Bavahibe 

The Casa de Campo is one of four fash 
ionable hotels that Gulf + Western, a con- 
glomerate, Duilt and operates in the Republic, 
while continuing its big sugar inc panching 
activities around La Romana, Gulf + Western 
is the most visible American presence, cre 
ating jobs for 15,000 Dominicans But Amer- 
ican mining operations are Coming on strony 

Since 1975 the Rosario Dominicuna com 
pany, near Cotui, has: been turning out “gold 
bricks"—well, thev're 75 percent silver—ai 
the tate of 1,000 ounces of gold.a clay. “In the 
loth century, the Spanish worked a gold mine 


root for U.S. ax well aa local team. 








The Western Hemisphere’s oldest city 


PAPITAL OF ADVENTURE, Santo Do Fortress (above, at lower tight) and the (oa 
[ Mine Sobre le beside the meancerm thedra!l of Santa Maria la Menor (left). Here 

River, where Columbus's brother am! not in Soain, say Dominicans, le the 
Bartolome, founcerd the civ th 1496 ge se 


Lan 
iat remain of Uhnstopher Columous, beneath 


ot Spain © first New World colors PP pnaihes ah ornate marble monument. A Santo De- 
incl awashbucklers coveted Santo Domingo  mingo dancer (left, upper) recalls the city’s 


Che English buceaneer Str Spanish forebears—rootsiock of the nation’s 
Fea thie rity in 1456, Ali infiuentin white minority 


orice for leavine® 75,000 enld ducal Lizeving growth of Santo Diomineo—i 
In ‘old colonial cite stoned sect if hat guintuplerd in population-since 1950 
restorec| structures, miclicdime the (ram efiects a massive infiux of rural poor 





right here, but they walked away when their 
Indian stave labor died off,” Henry Emdin, 
vice-president and general manager, told me. 
“We're producing about 47 million dollars of 
Old & year and emploving 730 Dominicans.” 

When Rosario began. Americans owned §0 
percent, the Republic 20 percent. It has been 
ao successful the government recently decided 
to acquire another 26 percent—and did 


Keeping the Pay Scales in Line 


A few miles from Rosario, in a huge open- 
pit mine, Falconbridge Dominicana produces 
ferronickel ingots used in making stainless 
steel. Owned by Cariacian and American in- 
terests (and 10 percent by the Republic), the 
conpany provides jobs for more than 2,000 
Dominicans. It pays blue-collar workers trom 
£1.40 to 33.12 an hour, the latter almost as 
nvuich as some cane cutters earn in a dav 

Such a contrast could embarrass the gov 
emmment, which is the largest emplover in the 
Republic, with 211,780 on its pavrell, plus un- 
countable day laborers—al least a sixth olf 
the total labor force. The government owns 34 
industrial and commercial enterprises, in 


Coveted by folk healers, who produce medicinal oil from their fat, American crocedtiles face 
occasional powching in the protected waters of Lake Enriquillo, saltier than the Caribbean 


addition to cane fields and 12 sugar mills—all 
“inherited” from the Truiillo clicqwe. [If the 
Wages pall by American companies went too 
high, government workers could cet restless. 
so executives of American firms told me thev 
orefer ta provide low-profile benefits rather 
than raises: attractive housing, schools, 
medical and other social services 

Aicoa, the oldest foreign mining operation, 
is almost out of the Republic, close to the 
Haitian frontier at Cabo Rojo. The road there 
from the capital, after leacing over burnt hills 
andl across dry arrovos that looked like the 
landscape of Heil, reached a verdant coast 
called Parachse (Paraiso). The people were 
poor but, as always, cheerful. They did not 
envy our affluence. As Hannah drove, lurch 
ingly, in first gear, RCTOSS a series Of canyons 
in the road, a boy on a donkey trotted past, 
shouting, “Get a burral” 

Arriving at Cabo Rojo, [ was taken in hand 
by Mining Superintendent Rafsel Reves. 
Driving me throwzh the rec bauxite lands, he 
told me that Alcoa has been mining them 
since 1959, shipping its ore to Lexas to be- 
come dlumimunm. Because of an oversupply ol 
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that metal, production has recently been cut 
drastically, and 70 Dominicans have lost jobs. 
We passed several exhausted mines, and 
Rafael said, a little worried, “Well, I guess we 
have enough left for 30 years.” 

That's why the current mining boom is not 
the answer to the Republic's long-term prob- 
lems. Ore runs oul 

What won't run out is the bounty of the 
soi] and human enterprise. Santiago, more 
formally Santiago de los Caballeros, second 
largest city of the Republic with 200,000 
inhabitants, is a font of these renewable as- 
sets. Situated in the Cibao, the nation’s rnch- 
est agricultural valley, it has crops as well as 
commerce on its mind 


Can-lo Spirit Spurs a City 


Santiago's businessmen set the tone: sell- 
confident, aristocratic, thinking big. For me, 
the epitome of the Santiago spirit is Victor 
spaillat M. He appeared at my door one 
day to show me his city. A man of about 60, 
with black hair, a shy smile but crackling 


eves, he was dresser in slacks, a sport shirt, 


and a black baseball cap signifying that he 


was a rooter for Santiago's Aguilas Cibaenas. 

It was some time before I learned that 
Viclor has been a friend of the president 
since Balaguer taught him syntax in high 
school. He was serving on six civic boards (no 
salary), with little time for his own pharma- 
ceutical firm and candy factory, He was the 
first president of the Association for Deveclop- 
ment, a think tank of Santiago businessmen 
who conceive and execute cryic projects 

Victor showed me some of their achieve- 
ments: Instituto Superior de Agricultura, a 
prestigious agricultural school; Universidad 
Catélica Madre y Maestra; on a beautiful 
rolling campus, the first Dominican univer- 
sity to grant degrees in mechanical, electrical, 
and industrial engineenneg 

The Santiago Industrial Free Zone is an Ez- 
paillat enthusiasm (he's president, of course) 
There, in the big shed of General Cigar, we 
watched 300 women sort Connecticut wrap- 
per leaf by size and color. It is cheaper bo ship 
it here, duty free, sort itat the minimum wage 
of 45 cents an hour, and ship it back, duty 
free, to the States than to pay American scale. 
Victor, watching the leaf sorters, exulbed, 


and 131 feet below sea level The 75-mile-long landmark near Haiti shelters several hundred 
of the reptiles, claimed to be the largest remaining concentration of thi endangered species 
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In fast company, a young entrepreneur of 
Santiago delivers vepetobles (ghove). The 


more leisurely pace of a hired carriage is the 
lot ot another child (facing page), A sign on 
the back acknowledges the motor age with 
an atvertisement for brake repairs 

With fis maion disabled by an illiteracy 
rate of at least 50 percent and seriously over 
crawled promary échools, President Bali. 
fuer spends millions of dollars a vear for 
Improvements in facilities gd teaching 
quality. ‘Vet for thousands who mist fo to 
werk on the streets or in the fields, schoal- 


ina will end atter three or four veure 


“lobes! That is the whole idea of a free zone 
And look at all those women working! Bet- 
ter! The money gots into the home, not rum 
and gambling on the way home.” 

Ligar mikers, producing top-notch cigars 
like Dos Gonzalez and Ricardo Samuel, were 
heavily represented in the zone, because San- 
tage is surrounded by tobacco plantations 
growing a quality leaf that rivals Cuba's. Be 
cause Santiago is also headquarters for Ber- 
mites, the largest rum company, Ratacl 
Herrera, editor of Santo Domingo's Lisiin 
Prarie, jokingly accuses the city of fostering 
“a sin economy, rum and tobacco.” 


Trying to Mitch Dams and Canals 


In truth, Santiago is more interested in 
water than rum. Santiagueros were the driv- 
ing force behind the new Tavern Dam, 15 
miles south, but they feel frustrate. With 
irrigation an urgent necessity, Tavera is still 
primarily a power facility, awaiting canals: 
Santiagueros maintain that if the central 
Eovermment had let a local agency manage 
Lavera, there would be plenty of canals. As 
sanhag-hborn banker Jimmy Pastoriza 
summed it up: “We have now Tavera Dam 
without enough canals, and ¢lewhere canals 
without a dam.” 

To show what they can do on their own, 
>anbagueros pot to their brand-new potable 
water supply system. They regret to see that 
santo Domingo still bas much undrinkable 
Walter and severe water shortages 

In Santo Domingo, Frank Pineyro, water 
czar of the capital, said: “This city has grown 
too fast. We are trying to brine water to 
200,000 rural people who have settled mainly 
in the eistern section in the past ten years.” 

Engineer Pineyro thinks improving rural 
conditions will help keep them down on the 
farm. “We have built 300 rural water-supply 
systems and plan 350 more. That will serve 
a million countrvmen.” 

seware-cdispasil plants are, generally, far 
off for country peaple, and Santo. Domingo's 
raw sewage will go into the Canbbean for 





years to come. On the Athantic coast, however, 
both Puerto Platu and Sosia alreacvy have 
plants to ensure that their beaches stav love- 
iv. [Che towns are the nuclei of the govern- 
ments effort to turn the north coast into a 
luxury towrist resort: Between them Presi- 
dent Balaguer is locating the jet strips of an 
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Heading down a tropic trail. 
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hallensing coll course (hett), where thi 
sea aund erases aller than polfers swallows 
hooks and <lves Sumptuows villas at 
the resort: (avht) beckon the rich and 
famous, at weekly pentals that can reach 
SL rae. Bult by Gull + Western Dine 

tres peor it La Romans suger mull waned 
Pelion cattie unch, the retreat mirnot 

the Vital pole LoS. business pla n 


Lh POEL Ce pe 


Hy <courtme foreign investors: with 
[Ax Tncentives, tre Republic 14 i 
biuniding up tourism. (hly 40,008) +434 
(ors srr Hi DGS Onn au varie! 


“ i 
7 i TH | bia |e! | t f 
TRUE LG A ck Lee Le 





Return of a native: Dominic n 





i 


hi fy aoe ee ene Ay i Tell, if dripoein | t we Py i 5 f 


4 fine smoke brings a smile to a ciear 
Pree 20H, 
WPPioer pro 


OU) 0S and) Geos export earnince. 


warker in Santiaeo'’s Industria 
one of three in the nation that 
vice 

Vel even as the economy prospers, the Re 
pubes #reatiest challenge fies in fiunneling 


ewly Cleaned benefits bo its feoor 





mupable on the 


MOUNTAINS; On the 


CfMarcatoOn Wes Almost 


Haitian side, denuded 
Dominican, greenery to the peaks. It is un- 
lawful to cut timber in the Republi 

At San Juan de la Maguana, we landed on 
fovernment 


Farmers ritest Sel) their rice, Hees, ane Com 


a pad behind a Woe hie 
there at controlled prices. The government 
hxes pra es of Staples, pune! esl wc Leal, of “Tice 
a dish called the Dominican faz 
DeCHuSse IL the basic Dominican nies 

Lip aun und around the nearby Corral de 
los Indios, where t 
mong) varies. Then on toward Pico Duarte: 
named in honor «of the 
Country but ¢arber known as Fico Proiln 
nnned th 
have a picnic atop the ald nico. Stony silence 
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t Pia! presichent heyy 
much I enjoved his 
thanked him om acyvance when he made the 
offer tn his office, early in my visit. He wae 
sitting behind a desk that dwarfed him, as he 
shook my hand with a shi 
Ave feet two, but tn spirit he must stand ten 
feet tall. Lo have 
years of turmotl that followed Trujillo's death, 
he could not be a small man 
He served under Prujille a 
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months wafter his 
eure, and the military drove him into exile in 
Sew York, where he 

Wehile he wie bidding his time, Juan Bosch 
a moderate leftist then 


lost it by a militar coup. A left-wing militan 
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won He won twice 
in, and his party captured almost ever 
seat in the lemslature 
assisted by opposition parties that withdrew 
trom the éhectrons with cries of “Rigeed'” 
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the schools. the dams.” When | mentioned m1 Ralacuer carry the load. to wail like hildnren 


\ 7 


trip to the blighted southwest, I thaught hi for their president to ceal with their consit- 
might crv. “All arid, all very arid,” he sighed. erable problems and tell them what to do 
. lifelane bachelor, he has become, if not “The hardest thing they have to learn,” 
the Father, the Father Figure of the country friend told me, “is that they can do. same- 
Crowds press against the gates of his resi thing for themselves, 
dence, Waiting to touch him or to ask a foot Given time and challenge, 'm sure they 
On weekencks he heli OPUCrS bo Tete areas Will learn But the gain may cost one ch erful 
Lo Inspect pet projects and to hand out mitts to trait that | personally will miss very much 
his children! chickens, haschall bats, tn the ability to turn AWHy [rom Ue se¢ mingly 
CYCICS., TOOTH maurmountable with a shrug and a erriile 


The Dominican people seem willing to let  “SSo problem! Don’t worry!” a 
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GEOTHERMAL ENERGY 


The Power 
of Lettit 
Off Steam 


By KENNETH F. WEAVER 





He SMELL OF BRIMSTONE hone on 

the ar. Steum vents hissed at me like 

snakes. Craters of bothing mud seethed 

and burped; black bubbles forme 
SWellecd, fret 4 lapse With Trude PloOps 

Hea atl cri 


most devorl of vezetation wane stained with 


ee a be Pan 
‘ated a scabrous landscape al 


ellow streaks of sulfur ancl the white crusts 
mineral salts. Tt sugeestec! an outpost of 
Dante's Inferno—althourh it bore the more 
earthly Mani 1 ery 1 Weeke cere 
(nl HW SN0OFt GiSstanct GWay, Lnwenne 
olumes of steam sent a muted roar to ms 
ears. These plumes marked the location oft 
the new Cerro Prieto power plant in northern 
WMexico, The teat that drove the electric zen 
erutors of Cero Poeto was the same heal 
that had created the wasteland at my feet I 
was the terrible heat from insicke the earth 
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Plumes of hope in the search for enere 
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partly melted rock in the earth’ 
Upper mantle: about 30 miles 
deep, Waitin wWaher that se pis 
undergnoune. The water then 
micmtes back bowurd the surface 
alone fractures.or returns by well 
Gapping. At the surface it vents as 
boiling waiter snd steam, which 


cn be harnessed) to Spin turbine 


Pockets of magma, or molten rock, 
transter intense heal to surrounding 
rocks and water that may be 
trapped uncererouned [f eneaeh 
water collects in Porous mock 
“TES a it can be recovered Oty 
wells A.bhem pits bo Lap The heat of 
magma. cirectivy have heen blocker 
bY temperatures as hieh as 224M) 
Fahrenhest (1200° Celsins! 

ALASKA 


Tapping heat from 
earth $ depths 


OUND throughout the world in surprising 





abundance, reothermal systems Vary if 
makeup but-share a common heat Nawal 
source—the natural raclioactivity that Los. chirwe hogan to 
exists in all rocks. With oil and coal rising alot ad baa 
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in cost and no longer considered inexhaustible, (7 milton acres af 


carth’s heat offers potential power that intensive 9 {UE aes ave 
development may harness 
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Fret dle te 


A povernment stir ev estimates that known haa, Enarany in Fee 
recthermal resources in the United Ststes 
could produce 140,000 megawatts over a life 


fei! and Lo ihe 


expectancy of SU) years, equivalent to the pulput 
of 140 nuclear plants 
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Sandwich of heat and pressure 
results when bot shabe traps 

water containing methane Bu 
the depths of bwo miles or more 
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ol such “geopressured zones” 
jomplicate economical recovery i 
the triple energy pumch—itas, heal, 
nod wouter under ereal pressure 
Vast formations lie beneath the 
Texas-Louisiana cosstal pegion, 
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Hot, dry rocks near the earth's 
turlace otter perhaps the richest 
peo tee Tle al oertherirnal 
ererey’, i recowery hecho, ran 
pg developed =cienist= hope ta 
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cold water undereround vio a 
well, “Atter the water circulates 
through the fractures, picking up 
heal, it would be recovered by a 


second well 
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ile hint of that awesome heat, chiefly the 
result of decay of rachoactive elements Cink 
where the heat leaks throweh PITLS in the crust 

in Ue molten lava of volcanoes, the hot 
Water of geysers and hot springs, or the steam 
Of fumaroles—toes man begin to sue pect the 


tHtunie forces beneath hie feet 


Vet mast of earth's 260 billion cub raters 


of rock gre at or above the melting point 

bout 2700" Fahrenheit (1200" Celsivs). 
Donald E. White of the United States Geolog 
itl Survey estimates threat just the top t.2 


mules (10 kitometers) of the crust hold fx. 1" 


(0) milhon bilhon billion) calories of het 

“We would have to burn 27.000 times the 
world's entire supply of coal to generate that 
much heat,” saves White 


TA TIME when fossil fuels—especialls 
OU and tas—are becoming incremsinely 
B scarce and expensive, and when nuclear 
POWET 1aCes an Uncertain Tutte, such a pre- 
clizious energy source cannot be bemoredd, even 
if ouch of it can never be used. Ane. indeed. 
geothermal (“earth heat") enenry has become 
Warn new prospect At present nine nations 
have begun tapping that resource to generate 
chectricity. Several, such we iceland, Franc 
Hungary. and New “ealand, heat homes with 
the: earth's hot water and use the heat for 
Industrial purposes as well 
QF course, no one expects geothermal en 





ergy to solve the energy shortage: no single 
source can do that. Despite the magnitude ot 
the earth's heat, capturing it on a laree scalk 
for mans use still presents a number of 
technological anc economic nroblems 

But a few Veors from now we may well be 
scrambling for every kilowatt of power we 
Can fet latotienm encrey may then be mare 
avilable and very welcome. Already it pro 
Vides more electricity than the world extracts 
from the sun's heal or from wind Prwerwo 
Other Promising saurces,” 

lhe Federal Lovernments Energy Re 
search and Development Administration 
(ERDAS thinks veotherma!l Cnergy i$ 50 1m 
has included 101 
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encourage development. That's 54 percent 
more than in tscal bur7 

And industry 6 more than mildly interest- 
ed in January 1974 the Bureau of Land 
Management opened up large areas of publix 


lands in the West for geothermal exploration 


‘Lhe demand for leases recalled the frenzy of 
the (/klahoma land rush. In the first month, 


nearly 2.500 applications were filed for lenses 
covering 5,250,000 acres in 11 states: Both 
wildcatters and giant a1] companies are be- 
Grinning to cin on these lands, looking not for 
otl or gas but for heat 
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could ever provide more than on 
percent of U.S. power tmeceds 

The truth probably lies between these ex- 
remes: A 1975 study ty the | 
Survey Loresees [2 (0X megawatts (1 2.0K00,(4K) 
kilowatts) of electricity from hydrothermal 
reserves, lasting for at least 30 years, at pre: 
and with current technolozy, {A 
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thousand 
needed fora city of a million persons 


Phe USGS further estimates that perhaps 
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1? times this much hot-water enereyv remains 
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cline: ak ti ciriw turbine fcri- 
erators with & minimum of problems 
Lnitortunately, ciry steam occurs in only o 
few places 42 Worton of the Loz 
Vamos Scientific Laboratory puts it, “Dr 





smith 
tem 1s a peolomcal freak.” But Uns highly 
desirable freak is found in Japan anc Italy 
and in the United States at The Grevsers, in 
Labforna’s Sonoma County about 
north of San Francisco 
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if pipelines streaking shong the 
Sulnhur Canyon, vapor billowme from row 
of gencrating-plant cooling towers, and roar- 
ing jets of steam from vent Valves gave the 
villey an awesome appearance (pages 566-7). 

The (aevsers must have been a frightening 
place to William Bell Eliott when he cliscov 
ened 1s fumarcies in 1847 while hunting a 
enizziv bear. The explorer-survevor was over 
whelmed by the s 
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foday at The Geveers, the Pacific Gaz and 
Electric Company, drawmg on a hundred 
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‘nicl wt Niland, near the Salton Sea, a test 
facility takes boiling brine from the earth and 
simulates the conditions of a power plant 
This tf ERDA and San 
Diero Gas & Electric in cooperation with the 
Wl Power 
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eating away turbine blades and nogzles. Even 
worse, the minerals precipitate rapidly as 
Lem Pera buns jul al TeSSUre are reduced. | have 
seen pines choked by an inch-thick layer ol 
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Until recently these problems seemed likely 
to block geothermal development in parts of 
the vallev. But new developments alter the 
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At the Niland test faciits 


exchangver offers one solution 
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instead of all at once, and when the pressure 
is lowered gractually, scaling is sharply cut. 

At ERDA’s Lawrence Livermore Labora- 
tory near San Francisco, engineers have de- 
veloped a new process known as “total flow,” 
which uses a well's entire output, liquid and 
vapor, to drive specially designed turbines. 
As part of this work, they believe they have 
solved the scaling problem by treating the 
brine with hydrochloric acid 

“Under the worst conditions we add only 
about 20) parts per million to the brine,” Roy 
Austin told me, “This will probably cost less 
than two-tenths of a cent a kilowatt-hour. And 
we get absolutely no sealing in the nozzles. 
They come out 50 clean we can still see the 
machine marks. We have also tested mate- 
rials that appear promisingly resistant under 
these conditions.” 


to offer the nation’s richest prospects for 

geothermal hot-water development. Pilot 
power plants are already on engineers’ draw- 
ing boards. By the 1980's the industry ex- 
pects that Imperial Valley electricity will be 
flowing into the grid, just as it already does 
at The Gevsers. 

But the Imperial Valley holds only a few 
of the 106 geothermal systems in the Western 
states that have been identified by the Geo- 
logical Survey as KGRA's (Known Geother- 
mal Resource Areas), Thirty-seven of these 
yield water at temperatures above 300°F— 
hot enough for electric-power generation. 

For example, near Los Alamos, New Mex- 
ico, the Union Oi Company has browght ina 
number of productive wells inside the Valles 
Caldera, an enormous volcanic basin some 14 
miles across. Union is now negotiating with 
potential purchasers of the steam: 

Around Roosevelt Hot Springs in south- 
western Utah, five major companies and sev 
tral smaller ones are probing a very impor- 
lant new reservoir, On the slopes above an 
ancient lake bed, amid sagebrush, yellow- 
flowered rabbit bush, and juniper, drill rigs 
are sprouting and geologists are measuring 
heat flow and electrical properties to find 
hkely spots for wells. 

At places on this Utah site, one does nat 
have to go far below the surface to find evi- 
dence of heat. On one claim T found a pros- 
pector’s trench scooped into the bank of a 


g OPAR THE IMPERIAL VALLEY seems 
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wash. Idly curious, [stooped over to stratch 
at the bottom-of the trench. I had flicked away 
mo more than half an mch of soil when I 
jerked my hand back. Thad burned my fingers 
as surely as if they had touched a hot kettle. 

Temperatures of the water from same of 
the Utah wells exceed 500°F (260°C), But geo- 
thermal water in many other places is nowhere 
near as hot—noteven up to the 300°F regard- 
ed as minimum for efficient production of 
electnoity. Can these cooler waters be wsed? 
B FOUND abundant answers in Iceland, 
| Whose volcanic hills and nits lie directly 

on the Mid-Atlantic Ridge (man, pages 
565-9), There, where upwelling magma. is 
steadily forcing apart the crustal plates, the 
inner fires of earth are always close at hanc.* 

When the Vikings first approached Iceland, 
they saw geothermal steam rising from the 
area now occupied by Revkjavik, They 
thought it was stnoke: hence the name Rev- 
kjavik (Smoking Bay). 

As recently as three decades ago, Revkja- 
vik was indeed smoky. Early photographs 
show it as.a filthy, black-stained town shroud- 
ed by smoke from ood! fires. 

Then geothermal enerey Gane to the res- 
cue, Today virtually all the buildings in the 
Revkjavik area are heated by geothermal 
water. Some 115,000 persons enjoy one of the 
Cleanest cities in the world 

simple sheds covering the wellheads. a few 
low storage tanks, and raised concrete con- 
duits carrying the major pipelines are the 
only qutward evidence of this splendid heat- 
Ing system. The cost? The average house- 
haleer pays from 140 to 160 dollars a year for 
heating and hot woter—on an island that 
touches the Arctic Circle! 

With twoscientists from Ireland’s National 
Energy Authoritv—Dr. Stefan Arndreson, a 
geochemust, and Dr. Kristjan Saemunedsson, a 
geologist—I visited other communities in Tee- 
land whose very existence depends on meo- 
thermal springs and wells 

Our road traversed a huge lava flow and 
we passed between volcanic hills that had 
pushed up under the tce sheet some 20,000 
years ago. We saw fumaroles steaming in the 
snow and littl Icelandic ponies stancing 
with their tails to the wine 


Sser “This (Changing Earth.” by Samuel W. Mat- 
thas SATION AL OPOORAPHIC, January 1975, 
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Dropping below an escarpment, we came 
into the valley town of Hveragerdi (Garden 
of Hot Springs). A thousand souls have set- 
tled here «ince the first house was built in 
1928. As in most geothermal towns, escaping 
steam is ever present. At the center of town, 
a violently boiling hot spring and an aban- 
doned borehole that erupts at. intervals are 
fenced off for safety. 

Large greenhouse complexes make efficient 
wee of Averagerdi’s yeothermal water. I visit- 
ed one owned by Ingimuar Sigurdsson. Out- 
side, the sharp winds of February had slashed 
through my coat; inside, | found springlike 
temperatures. 

The gardener picked a rosebud from one 
of $0,000 plants. “I'll have blooms,” he saic, 
“from now til mid-December.” 

The borehole for the greenhouse goes down 
eniy 2.000 feet, he told ys. Water and steam 
come up without aid of pumps or electricity 
The rejected water gors into the river after 
heating 4 swimming pool. 


turning its natural heat more and more 

to purposes other than space heating, One 
farmer we visited, for example, uses hot 
water to heat air to dry his hay, 

In the northern part of the island, an indus- 
trial plant takes ciatomaceous material from 
a dake bed, dries it with geothermal steam, 
and produces diatomite for use in filters, in- 
sulation, and other industrial purposes. 

In addition, Iceland is beginning todevelop 
hot water for electric power. Since much of 
the water is below 300°F (150°C), and thus 
will not produce efficient amounts of steam, 
the Icelanders have considered using the 
vapor-turbine cycle technique: The wuter 
would heat low-boiling-point liquids such ox 
Freon and isobutane, and the resulting vapor 
would drive the turbine generators. 

This technique is being usec successfully 
on the Soviet peninsula of Kamchatka in 
the northwest Pacific Ocean to supply power 
to the Paratunka State Farms. 

Geothermal heating in the United States 
goes back even further than in Icelanel. Some 
450 households in Klamath Falls, Oregon, 
hive long had individual hot-water wells. In 
Boise, Idaho, homes along Warm Springs 
Avenue have drawn hot water from a central 
well for nearly acentury. And today, in Bose, 
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The Power of Letting Of Steam 


the Idahe state government i considering 
the investment of more than three million 
dollars to bring geothermal hot water to heat 
the state university, the capitol, and anumber 
of other state butidings, 


geothermal energy glimmer in the future, 

if they can be developed! econdmucally. 

One, known os “geopressured zones,” in- 
volves larce hot-water reservoirs inthe Texas- 
Louisiana area, both onshore and off. These 
hot waters, at depths of two to three miles, 
are trapped below thick sedimentary deposits 
under abnormally high pressures. 

Drilling in such areas is difficult and costly, 
But dissolved in the waters are Vast amounts 
of methane—the chief ingredient of the nat- 
ural gas we sought so avidly during the deep 
freeze of last winter. It is estimated that the 
potential of the geopressurec resource is as 
much as] 15,000 megawatts for 30 years, with 
the methane of equal value for power. (Total 
U.S. power capacity last year was about 
550,000 megawatts.) 

As prices for other forms of energy mse, it 
may become economically profitable to. ex- 
tract geopressured water and was 

The other far-vut possibility ts called “hot 
dry reck.” It refers to many regions of heated 
rock near the surface that lack reservoirs of 
Water to carry away the heat, Such deposits, 
much more commen than the hot-water reser- 
voirs already being exploited, are found even 
in the eastern U.S 

Scientists at the Los Alumos Scientific Lab- 
oratory in New Mexico believe that this heat 
can be tapped with water from the surface 
Their technique és to force cold water down 
a well to cause the heated rocks to fracture, 
circulate the water through the network of 
fractures, then bring it back to the surface 
through a second well 

To test this idea, the Los Alamos scientists 
have been making test drills on the Jemez 
Plateau near the Valles Caldera. Two holes 
250 feet apart, reaching depths of apprex- 
imately 10,000 feet, have been successfully 
connected, Fracturing experiments to increase 
the hot-rock arva exposed to the water flow 
SMM. PROMEsiNe. 

Like all other enerzy sources, geothermal 
offers both advantages and disadvantages. 
On the plus side, it is relatively clean, there ts 
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no fuel to buy, and the reserves (of hot water, 
if not of steam) are thourht to be lone lastine. 

in the negative side, critics note thai the 
best geothermal deposits seem to be localized! 


in the West. However, recent discoveries 
Bont Torch potential in thie exetern United 
Stales as we 

Further, the capital investment for cdevel- 
oping geothermal energy is hich, and, under 





present Laxcs and regulations, prospecting is 
eomewhal limited. The Federal Government 
em in part ih providing 
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Then there is the problem of subsidence. If 
Hirte AMOUNTS Of Water ure drawn out of the 
earth, will the earth «ink in that area? The 
Answers are uncertain, and some geothermal 
Hants avoid the problem bv injecting the 
Walter into wells after extracting its heat 

Finally, there is the problem of pollution 
The otlor of rotten eves hangs over some peo 
thermal Stes because of hydrogen sulfide gas 
More serious is the presence of poisonous 
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The United States last 
ot 74 quads of energy 

| asked Dr. Robert C. Seamans, Jr., then 
heacl of ERDA evaluated the con- 


tribution of cetera Phnerey m uact 
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“Ry the year 2000." he sail, “geothermal 
ener mizht well amount to as much as four 
Curls, 


quads. That may not sound like much, but if 


and bye J0270 as much as fourteen 
vou think of it in terms of oil, every two quads 
4 Year represents a million barrels a dan 
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in Jamestown and 
Colonial Williamsburg 
on the battlefields of the 
Revolution and the Civil 
War. ..in graceful 
mansions of the Old South 
along wagon trails worn 


Seven Colorful Sections! 
* Footholds in a New World 
« The Colonial Frontier 

* In Pursuit of Liberty 

* Americans Spread Out 

* Hallowed Ground 

« Taming the West 

* Mechanizing a Nation 


SPECIAL LIMITED: TIME PRICE: 


Only $11.95 


‘After Dec S31, Lo?) price wll be 


$12.95 


by westbound pioneers 
in the President's box at 
Ford's Theatre 
legendary places as the 
graveyard al Sleepy Hollow 
in the Hudson Valley and 
the O.K. Corral in 





See America’s history unfold 
t before your eyes... 


Tombstone, Arizona 

These and hundreds of 
such historic sites have been 
preserved or reconstructed 
to allow you to see 
our yesterdays today. 

And this brand- 
new holiday-oft- 
a-book from 
National 
Geographic 
will be your 
guide! 



































When we gave National 
Geographic photographers 
and writers the assignments to 
cover Such coloriul places as 
restored Willamsburg, Virginia, 
wand Old Salem, Nerth 
mn (Carolina, we knew they 
would come up with exciting 
picture stores! 

», ow Visiting Our Past 
= presents twenty-one ol 
- these entertaining photo 
tours to avice wou through 
America’s histoarylands 


Twenty-one Picture Stories! 


Jamestown * Plymouth 
New England Puritans * 
Willamsbure Tidewe tert 
Plantations * The Colonial 
i uth land i Baston He) 
Bunker Hill « The World of 
George Washingta nm 
Wealth From the Sea = 
Santa Fe to San Francisco * 
Sumter to Appomattox * 


Travels With Lincoln * Gold 


Fever « The Cow Town * 
and seven others! 


400 pages 
Hardbound 
844" x 10%" 


booklet included! 








Bonus travel quide 


4DETACH HERE 


Take advantage of this 
limited-time offer now! 


nd me a first-edition copy of 
zaing Qur Past—alon 1 with the bonus 
pplemental Guide to Selected Sites. During 
aia imited-time offer bill me just 
TLL.9S" plus postage and handling, at time of 
sii oa, eben i i rMot satisfied | Mme FeTuTn this 


Yes, please se 


book without payment 
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Complete order form) remove fap rom 
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Pack your suitcase, 
or settle back into your armchair... 


Either way, this new book from 
National Geographic is going to quide 
you to America’s living history! 


The legendary Plymouth Rock the 
Virginia plantations of Washington and Lee: 
the John Alden House in Duxbury 
Massachusetts; the Shaker village at Pleasant 
Hil, Kentucky: Sutter's Mill 


buliet-sccarred mission called the Alamo 


n Calitomia: a 


ust a few of the fascinating places 
Vou ll Visit In the paces of sational 
Geographic s new book, Visiting Our Past 
America’s Historylands. 
feenaciment MonwumMeniis na shitines 
hundreds of exciting people, places, and 
things that bring the - sweeping story of 


America's past to life! 


Plus, a bonus booklet! A Supplemental 


Guide to Selected Sites. Open this pocket-size 


guide to ary of our 50 states— plus 
Puerto Rico, the Virgin [skancis. 
and the District of 
Columbia — and 

ata glance 

You ll clisonuer 
additional places 

VOU Gan Visit and 
explore, This 

handy booklet lists 
STi a KI reste rica 
sites with adc 
and brief descriptions 
64 pages * 53 locator 
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mans * 44" ~ ]{)4’ 


TO ORDER 
YOUR COPY 

use the inside of the 
flap attached at left 





Introduction by Daniel J. Boorstin - 
historian and Ljorarian of Congress 

Seven Colorful Sections — each introduced 
with an informative article by an exnoert 
nistonan 

Twenty-one Illustrated Chapters — colortul 
photographs of places you can wisit with 
MNionahean about eet a 

Five [lustrated Maps — pinpoint preserved 
POMeES anc CHGTnes INS YoU Can See or tour 
Detailed Index. 

Special Portfolio, “Freedom's Capital’ — 
Snes and manuments in wWasnington, L). i 


400 Pages « 413 Full-color Mhustrations . 
Large 8 x 10%” format. 
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To become less dependent on 





foreign oil, we need more than American oil. 
We need American energy. 


In the last few vears, Americas 
dependence on ou from other 
cOUnITrICSs has increased 10 more 
than 40 percent, and is still 
erwin. 

One way bo reduce that depend- 
ence is to conserve cnerey—to use 
itimore Wisely and efficiently. 

And while corninames such a 
Conaco continue to search for 
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mire choviriess- hhc petroleurn, ies 
Imperative that we also develop 
other kinds of energy, 

For example, here's enougn 


coal and uranium tn the U.S, to 


meet our energy needs mntil solar 
power and other tues of the future 
can berm to pay oa senificant role. 
We think tt’s.a good thing that 
Conoco has the skilled peaple 
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ard the financial strength to go 
bevor! PeLroleuT—into coal, 
Urn and newer form ol 
energy, 

That's the best way to reduce 
our dependence on foreign ol, 


Doing more with energy, 
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For more than 75 years, 


the name Cadillac has stood for excellence. 
Calling something “the Cadillac of its field” 
is one of the finest compliments you can pay a product. 
Through the vears ... in each generation . . . there 
has been a Cadillac right for its day. 
And now there is a new breed 
of Cadillac . . . superbly luxurious, vet 
engineered tor the changing 
world of today, Announcing . . . 


KGuilllac OS 


Behind the great name... 


- Bae . ie _ A car of classic eletance—with all the comfort, 
* + a oreal Cal: the huxury. all the cuiality : iL] a < ‘T Ot : ‘ACHE 
. ae 


An yet. the 18/5 Fie two Are cham pl = 


tured), Coupe deVille and Seclan deVille are been 


fully agile. Responsive. Lively. Maneuverabis 
ts buxury all the way—but lunury vou can feel 


nod about. Because Cadillac 1975 is engineered 





‘| 
for the changing world of today—while presery 
n¢ traditional Cadillac leeroom and headroom 
1 8 ne [hi aM PESTA) eae iat ee eee 
ge 1 i 
The tupuiry leacters have arrived. See therm. 
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theres Seville by Cacillac. And the 1978 Eldoracd i 
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with tront-wheel clrive and 2 tlar all tts cwn. 


At your Cadillac dealer now. 











Is this another species 
doomed to disappear’? 


Poiseb ON A LAVA SED, a Galapagos land iguana can 
serve as a table for a tick-eating finch—or asa meal tov 
cats and dogs gone wild. A century ago the giant, cactus- 
ealing lizards swarmed across. much of the Galapagos 
hareh terrsin. Today (hey survive Only BS soled 

populations — victims of rapachous introduced lite 
Assisted by a National Geographic Society grant, German- 
bom Foologist Dr. Dagmar! Werner has accepted the chai 

lange ofstudying the Ihe habits 

Camping tar weeks at atime on the wild, uninhabited istand 
na. Or. Werner now carries her study to the rim of 
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do so many women worry 





about vi 


If you've ever been pregnant, or 
plan to have a baby someday, you 


should know how important good nu- 


trition is to health. 
Pregnant women have substan- 


tially lower vitamin levels than their 


fetuses. This is because the growing, 
unborn child gets its nourishment 
directly from its mother's blood. 
So, while the fetus is getting the 
lion's share of vitamins, its 
mother is coming up short. 

Before and after birth: 

nutrition counts. 

One third of all pregnant 
women also have a folic acid 
vitamin deficiency, a condition 
that could lead to certain 
forms of anemia. 

There is also evidence that 
poor nutrition in a pregnant 
woman can affect the transfer 
of nutrients to the fetus. 

Because of the importance 
of vitamins during pregnancy, 
the Food & Nutrition Board of 
the National Academy of Sci- 
ences recommends a vitamin 
intake increase of 25 to 50. 

Even after birth, vitamins 
are important. Nursing 
mothers who are not receiving 
adequate nutrition suffer a re- 
duction in milk, On the other 
hand, an increase in the 
mother’s vitamin intake 
rapidly raises the level of 
Vitamins in her milk. 

Vitamins are ff 
essential to evervone's 


life and health. tye. 
It's very posstble => | 


come up short on vita- ’ 4 
mins over a period of 
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mins when they're pregnant, 
and stop when they’re not? 


time with gradual depletion of body 

stores. Then, once levels are sig- 
nificantly depleted, noticeable 
symptoms can result, You can lose 
your appetite and then body 
weight. Often increased irri- 
tableness, sleeplessness or con- 
stant drowsiness occur, Loweri 


periods can change your 
body's chemistry and, m 


= turn, result in abnormal 
fia metabolism. 
‘ 4 You don't have to be 
A al pregnant to need 
extra vitamins. 
If you take birth control 
mills you could need extra folic 
acid, B;, By, Bys and up to ten 

times the norma! amount of 
vitamin Bs. 

This has been confirmed in sev- 
eral studies. However, your own 
physician should be consulted. 

Men as well as women may 
need extra vitamins. 

If you drink, smoke, diet or hap- 
pen to be sick, you may be robbing 
your body of vitamins. 

There are a variety of ways to 
make sure you get enough vitamins. 
First, eat a balanced diet and look 
at the nutritional labels of the foods 
you buy. Today, many foods are 
Vitamin enriched or fortified. 

To be sure, you can take vitamin 
supplements daily. There are a 
number of different formulations 
including multiple vitamins and B 
complex with C, as well as supple- 
ments of individual vitamins. 

Vitamin Intormation Service, 
Hoffmann-La Roche Inc., Nutley, 
New Jersey 07110. 


a an of vitamin levels over extend 





Your health is our concern. 


Rowan and Martin explain how the GE Weathertron 
Heat Pump can cut your bill for ordinary electric heat 30-60%. 


7 ) 











L. Dan: The General ant the Sammy, ® Dan: Even on colddays, Very often, that’s all it takes 
Electric Weathertron «= Dick: Like a furnace tenes heat in the out- to heat a house. 
bats our home in na an ar conditioner side sor. The Weathertron Diek: And no gas or oil 
the winter cools if In One. extracts this heat and shortage tio worry about. 


uns WE noo Che ice, 





3. Dan: Then in the from inside the house to §«6 4. Dan: "Saves you 30-60% where you lve. 
summer, i works mfe- the outsele. on your heating bil-—com- [ick: Makes perect 
Verse —it &- an Ar con- Dick: Keeps you com- pared to ordinary electric = senee 10 me. 
ditioner—pumps heat = = fortable all year round. heating, depending on 


For werisfermchow, wie lo Gesero! Elertic, Appliance Park, Ald, fd, Room 2064, Coworerily, Ay #0225, 


GENERAL 4 ELECTRIC 





] = ok 1] = ‘i =_s =e _ . 7 —_ 

| i j f \ 

= a 7 | al "| ry F 
ff 7 | ‘| | == 
® F ‘ | ’ 
= —€ r ™ ms ‘Sa a . fo = a 
in os r 7 Py | 
7, a a = y 
| yl - et 
' | = ( | f 
i 7 
i r r i i 

7 —— - al mi. emt cal TF i, ae 5 E q = am ——— j 


in 24. karat gold on sterling silver 


I) 1 


extraordinary collection of one hundred beautifully sculptured art medals 


POrTEVING fhe greatest Maser pieces fran th 


Fi 


world Sanost fapious PAUSEWINS. 





—— ani 


Subscription deadline: October a], £977 
—— Se 


ie Lewvee it Pons: Tie Aerwiifaer m Lenin 
T grad, Tiw Riffanmuseum in Amsterdam. The 
Prado in Madrid. The Ufc! in Florence. Tir Royal 
Wiewn om Browse. Phe National Gallery im 
Londen, fie -evettiatr Misenm in Cairo. Phe 
fcoropolis Aduseom in Athens. The Afenropotitan in 
Nie FOr 
These are the greatest muscuns in all the world 
Each one the home of priceless art treasures that ore 
goclarmed and admiréd-as the fines! masterpieces 
ever created—the crowning achievements of man's 


MPS Bers. 
And now, ihe greatest works of-art from the 
world’s preat museums will be captured for all 





time ind urmgue and enduring form, One hundred 
works OF power and perfection—mnstermeces of 
every kind, from every era and every part of the 
world—captured forever in a magmiicent ncu 
collection of finely sculptured prt medals 


Siasterpicees—selected by a distinguished panel 
The works of art to be portraved in this collection 
have been selected by an independent international 
one! of eminent scholar and art historians. And 
their choices ore the result of careful and totally ob- 
jective considertion—one hundred of the most sg- 
nificant and stirring works of art ever created 
Timeless masterpieces of every kind, from every 
major period in the glorious history of art—the vers 
bear thatthe great museums have to offer 

Rembrandt's haunting Self-Portrait in Of Ave, 
from London's National Gallery. Van Gogh's 
beutiful and serene sell hfe, frivexy, from The 
Metropolitan Muscum of Art, The exote Fiver 
Hone of Agno, sculptured over two thousand 
years ago ond now displaved in Peking’s Imperial 
Palace: Michelangelo's Pietra, trom the Vatican 
collection. The divine Vern de Mile from The 
Louvre, Direr’s powertul woodeail fe Four Harse- 
men of fhe Apocalvese, Trom the British Museum 
And masierptos by Leonardo da Vinci, Tituin, 
Gove, Vermeer, Botticelli, Rubens, Rophael 
Velazquez, Keno, Kodin—the supreme masters 
of every Age. 

inal, 100 immortal works of beauty and power 
Works that have profoundly shaped the history ol 
grt and inspired mullions of people throwehout the 
word. Amd each will] be beautifully and sensitively 
interpreted o the medium of fine mecdallie art 


Exquisite art medals of precious gold and silver 
These exquisite art medals will Be meticulously 
crafied by the master sculptors and engravers of 
The Franklin Mint—renowned throughout the 
with for the beauty and fidelity of ther medallic 
ort. Thus, each of these niedals will capture the 
very casence of the work portrayed, 

Those who act promptly have the opportumly to 
acquire thre beautitul Mint Edition in 24 karat pote 
eclectroplate on sterling silver. Furthermore, sub 
aches Will be able to acquire this collection at the 
convenient and systematic rate of one medal per 
month And the onvinal issie pree of $279.40 
for each precious gold on sterling silver medal 
Will be euaranieed for every medal in the series, 

To possess these fine art medals is to own a 
collection of great meaning and lasting. beauty, A 
treasury of fine art in precious metal, drawn from 
the fabulows off treasures of the world’s mest 
lamMmous MuscumMs, 

Such a collection will he a never-ending source of 
mapination and cultunal ennchment for the colicetor 
anal his faonly. For as you study these magnificent 
medals, you and your loved ones will gain an eve 
decper aporecmition of the createst artistic penruses 


whe ever lved—and their immortal masterpieces 


| ee ee 


Subecription deadline: Chetober 31, 1977 


This exceptionally desirable Mint Edition of The 
Works Gera? Art feom fhe Worlds Germ Aficateens 
m being made available fora very limited time. To 
be aceocpied, the coupon below must be mailed no 
later than October 3], 1477, Please note, however, 
that no subscriber may sequire more than one st 
in this strictly limited Mint Edition, 

It & Ot Necessary tO send any payment! at this 
time. Each of the medals will be billed to you, 
mdividually, prior to its shipment. But please be 
sure to man your coupon by Cictoper 2) st, 





INTERNATIONAL PANEL OF ADVISERS 
Phe Franklin Mont gratefully acknowledges the cipert usaistance 
i the folowing ditinguished professor in helping to select the 

ewirks hoconed in thre collection 
Professor Umberto Baldini—University of Florence 
Professor Raymond Bissell— University of Michigan 
Professor James Breckenridge —Suarthwestem Umversity 
Poivfessar Andre (Chaste!)—Collepe de France 
Professer Fredenck Hartt 
Professor Francis Huskel) 


Universite of Virprrnd 
Chaford Uniwersats 
Professor Up Progaceci— University of Florence 
Professor Rolf Sackenheain 
Professor James Snyder—Bryn Mawr College 
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THE WORLD'S GREAT ART 


— woe 

Atust be potmarked Ov CActober ty, fe ry 
Limit: Ge Mint Eeition set per cabscriber 
: re 




















Ihe Franklin felint 
Franklin Center, Ponnevlvoanw |r 


ch Bits Warid’s Crear Art fran the Moelit 


tlhectroplate On ateringd siver, to be peeved ta tite 


the rate of one per month 


for cach medal in aivance of shipment 


designed hardwood collector's 
me sopra nels 
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Achidlenwvol Aris, Disseldaet 


FROM THE WORLDS GREAT MUSEUMS 


Plewse boocpt my subscripioen for a Mint Editjon set 


| need eend no payment now. fewill be billed $20,450" 
A Gustiom 
chet will fhe sent to 
at no additional charge. and specialh | 
written reference material will noc iipany every medi! | 
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SMITH-CORONA 
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Within a few hours of 
WHETE VOU arenghi now ts 
one of the most extraora 
nary yucalon places in the 
word 

A place with more sun- 
sine than jst aboul ary: 
where. (Giver 310 -sunny 
days a year. With an 
Average MAXUM teMmper- 
ature of Fi epTRES. | 





A place-with more than 
LO) woli courses, from sea 
level to 8,000 feet, Tennis 
ranches that rank among 
the best in the world, 
Lamping and spectacular 
tratlsto nde and hike.Troul 
streams to fish. Mountain 
slopes tok Indian villages 


to explore, Qinet lakes to sail, 





There's rodeo, Kaces. 
Champioship foatball. NBA 
hasketball. Major league 
haseball in spring training. 





It's a place where there's 


ao mucn to see, all so close by. 





You can breakfast in a cactus 


forest in the mormiing arid 
have cocktails 
ina ski lodge 
that Same 
afternoon 
Ghost towns. 
Movie sets - 
Desert wildlife museums 
Historic missions. Indian 
ruins. Art-colonies. A-wortd 
of things you .cansee. All 
In the same lay 





I= a 

r 1 | 4 
a 
; eo Av 


It's also.a place where 
you Can have a termific-tine 
dome nothing at all Pull 
on a bathing suit and relax 
with us under the warm, 
dry Arzona sun. Geta tan: 
ike a Swim: of just catch 
a nap by the pool. Comeand 
rélax. Leave your watch 
at Home, 





Lome, enjoy Amazing 
Arraura With is. 

For more information, 
Send Us a postcand: Anizona 
Office of Tourism, 1700 
West Washington, Dept. 130, 
Phoenix, AZ 85007, 





If you asked Edison about his 
cain invention, we don't think 


hed say it was the light bulb. 


We tink he'd say something like this: 

“Some people have called the lreht buib my greatest mvention. 

ld have to disagree. 

It wasn't the light bulb, Or the phonograph, Or the motion picture. 

I think my greatest invention was the commercial research lab. A place where ! 
could develop all kinds of nrventions. 

[built the very first commercial research lab in the country in Mento 
Park, New Jersey, in 1876. 

You could say that was the start of the General Electric Company. 

Bul, of course, [didn't know it at the time. 

At Menlo Park, we had as many as 44 different pmentions wider way at 
the same time. Sometimes you couldn't hear yourself think. OF course, in my 
case tf didn't matter ve been deaf since | woas tivelve. | 

if was mry goal to firn out a minor vrpention every ten days anid. a big 
thine CORT Sit Ft fas OF so. 

Two of my bry things were the light bulb.and the power plant. 

They had to be developed at the same time. Because | had no hope of selling 
the light bulb if there was no electricity. And | had no hope of selling electricity 
uniess there was a light bulb. 

The company | setup to sell the light bulb teas called the Edison Electric 
Light Company. Later, it hee ame the General Electric Company. 

How did | get in the whole inventing business anyway? 

Ouite Frankly, [saw it asa way fo make some money. When I was a 
newsboy, | had a chance to learn that money can be made out of a little careful 
thought danse being poor, [already knew that money was a valuable thing. 

Boys who don't know that are under a disadvantage greater than deafness.’ 








The research tradition Thomas Edison started continues 
= ih aay 4 at ine rookie! aah nee “ari t ae a 


| Gene va Flectric isbor ny his vinaied's nay 
| developments such as the x-ray, industrial plastics, 
| radio, television, the jet engine, Man-Made” diamonds. 





Progress tor People. 
GENERAL @ELECTRIC 





“The Special 


Br eakt as! 





The prooi is in the Special K Breakfast: 


A one-ounce serving of Special K 
with +2 cup of skim milk « jives yc UI 
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The rails. Quidated? Or an effi 
cient necessity? You can argue 
both siches. 

Wheel-on-rail technology goes 
back 150 years and more. In some 
areas track squipment! anc termi- 
nals show their years. Though cer- 
tain lines are well nin, profitable, 
average retum is low. Several! 
roads ore in marginal condition, lt 
could cost 57 billion to mocdermize 
our entire network. Some soy it 
isn t worth it. 

But raiiroads provide a fuel efi- 
clency Important to an energy 
short world. Trucks are more 
mobile bul rails move near 2,000 
tons of felght per train loac. High 
speed toddbeds con handle 
speeds to 80 mph. in ton mile terns 
ris corry almost 40% of all inter- 
city freight. 8056 cf our grain. Mor 
than 70% of cur new cars, cocl, 
lumber and household appii- 
ances. Other modes would be 
hord pressed to carry the load 
ahould rails come to c halt, 

What to do? First recognize the 
importance of all transportation 
modes: Then support programs 
designec itd felox Some ald nonons 
about how they must do business: 
programs that will help mainioin 
profitability. It may require 
changes by labor and modon- 
agement. 

But profitability is the key to an 
eticiant, sell-sulfictent system 
And changes in regulations, ser 
vices, foxing and financing are 
neecded to let that happen 

We care becouse Cotearpillar 
srocucts construct, maintain or 
operiie Tonspordion Ssystems-c 
all kinds — and we're ona of the 
countrys leading shippers. 





There are 
no simple solutions. 
Only intelligent a , 


choices. 
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Burning high sulfur 
coal cleanty: it’s a hot 
subject at Exxon. 


The fiery column next to Exxon 
research engineer Rene Bertrand holds the 
kind of coal that could add pollution 
to the air we breathe. But the coal here is 
being burned in a new, Cleaner way called 
‘fluidized bed combustion.” In this process, 
crushed coal is burned in a bed of lime- 
stone granules while a stream of air is 
injected into the mixture. The air causes 
the powdered solids to behave like fluids 
so they can be moved through the process. 
Most of the sulfur gases that are released as 
the coal is burned react with the limestone 
and do not escape into the atmosphere. 
Later the sulfur can be recovered for use 
as a chemical raw material. 

Exxon's research affiliate built and 
is operating a pilot plant for the U.S. 
Government to demonstrate the fluidized 
bed combustion process. Exxon is one of 
several firms involved in a national program 
aimed at developing this cleaner way to 
burn high sulfur coal. 

We expect the process will 
someday help electric utilities and industrial 
firms make greater use of America’s huge 
reserves of high sulfur coal. 

Exxon pioneered the development 
of fluidized bed technology for refining 
gasoline and other fuels. Applying it in this 
new way to help satisfy our nation’s 
energy needs is a good example of how 
experience in one form 
ofenergycanpay (de 
off in another. 
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Business 16 good. You ve got the momentum 

Bi cits Now's the time to pull out all the st NS. 
ew business investments let you p 
as much style as the hard-chargins ee ia 


Luke, 


love out on your own schedules, Nase: 
competiion by getting Ww Here you need to be 


when the time 1s right. J 
company Beechcraft is 
today's answer to the 
curtailed schedules and 
nsing costs of public 
transportation 

ic you know that 
there are more than 


12,000 arrports accessible 


only by pnvate and 
business aircraft? 
These are potential 


business destinations you 


The case contan: facte on airplane 
Ownership and openition, prodoct 
information, and o corporation 

vi Lscaver 


Lapite! Recovery if 
VOUr low met cata! crust 
if owning  Boechoraft. 

Write on your Romany, 
Corp, Dep A. Wichita 

fates tal 
Ks 6720 201. Please mention 
if ou cy al 2 ng 

Or call collect Ask for Art 

Ores (300) GS] TGR. 








today except by 


time W vasting ig pute ice trans HoTtation., 

The Beechcraft Duke takes you to these 
destinations in pressurized, air-conditioned 
comfort at speeds up to 286 .m ph. 

It Seats Six people in a superbly furnished 
cabin that can be i ustom-styled to reflect your 


personal good taste. 

The Beechcraft Duke 
is a sophisticated but 
uncomplicated amplane. 
It's so & asy to fly that 
over (Ua are owner-flown 
by business and 
professional mien. 

If pouring it on is your 


| stvie, make vour move now 


lo pet the information you 
need to give the Beecheraft 
Duke-a realistic evaluation, 






Learn to fly 
and vou could win a 
$50), ibe emia 
Lief all the cette 
Aboot the General AY tis vp 
Whanufectirers Association 
: AR POPP Sweepstakes 
all soe eae Le 
toll ¢ ree. (in Ti . call 
Bin). A) ered pare Ei 
BEECH TAREDIFF 
i forrretec 


A simple truth about color TV: 
You don’t have to settle for a color 
picture that won't stay right. 
Zenith’s Color Sentry controls 
and corrects your color picture. 
Thirty times a second. Think of it 
as a TV control room in your set. 
To give you that great Zenith 
picture—automatically. 








7 GOLOR SENTRY 


quality goes in before the name goes on® 


Color Sentry available in 13" 3 through 25" (diagonal): screen sizes. 
shown: The Reynolds, $J27543E, with Oak veneers on top and end 
front and base of simulated wood. Simulated TV prcture. 
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THE ROYAL CANADIAN MINT AUTHORIZED BY THE GOVERNMENT OF CANADA 
ANNOUNCES THE 1977 $100 22 KARAT GOLD PROOF COIN 


AS A TRIBUTE TO. HER MAJESTY QUEEN ELIZABETH I LUIPON THE CELEBRATION 


OF HER SILVER JUBILEE 
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The 1277 Canadian $100 22 Karat Gold Proof Con the Coat of Anne of Canada anc lined inside 4 
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From lizard skins 
and human bones 
man creates music 
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Small arched harps like the one 
below are heard throughou! gen- 
tral Afnica. One tribesman tay 
build its soundbox from o dried 
pourd or a turtle shell. Anothes 
Will curve it, 26 this Ore was. 
from a block of silver cotton 
wood, covered with the skin of 
a male monitor lizard. The five 
stnings ane ordinary wire for 
stoingime beads, picked up at a 
trading posh 

In Burma, 4.500 miles away, 
a similar hand-held harp, the 
melodious sannig-ga0k, is oo little 
larger but vastly more elegant: 
its strings are of silk. 

The “strings” of Madagrascar’s 
Zitherlike valiiw-ore actually 
long shivers of wood, partly 
lifted from a length of bumboo 
but kept tiphtly fastened at 
either end, 

Most wind instruments are 
simpler to make, In Chicago, a 
boy blows across the top of an 
empty bottle, In: Missouri, he cuts 
a Willow whistle, On the island 
of Tonga, a section of bamboo 
becomes & fanerfanen, Or moe 
flute. lis plaintive notes breathe 
music into the morning air. 

In the Himalayas, a horn 
made of the thigh bone of a 
long-deparied monk calls 
Tibetans to prayer, 

Beneath the melody lies the 





wk 


beat, and primitive drums every- 
where express (1 Wilh intensity. 

Nigeria's “talking drum,” the 
valu dundiun, a large, double- 
ended instrument, is squeezed in 
the middle to tighten the skins on 
either end. A powerful Yoruba 
irommer can thus change 
PIL BS much as in Octave. 

In Immidad the top of an 
cil drum, tuned by heating 
and hammenng. produces 
the now-familiar calypso 
rhythms of the steel drum. A 
drum only in appearance, it 
MUNCHONS MOP AS one-piece 
xylophone laid out ina circle. 

From conch shells and kero- 
scene cans, trom tawt strings pnd 
hollowed sticks and skins 
stretched tiaht, from seed pods 
and silver bells and pipes-of 
clay, man, it seems, will always 
nd 6 Way [Oo create music. 

The ingenuity of man-in all 
parts of the world—readers find 
renewed evidence of it-euch 
month in the pages of 
NATIONAL GEOGRAPHIC, 
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Sculpture & Jewelry 
Replicas from Authentic 
Museum Treasures 

Cour sumptuous full-color catalog 
goa 5000 years of art with some 
[hing for every toste al surprisingly 
modest cost, Choose from hundreds 
of hand-crafted authorized repro- 
Quctions of art from the word's grec 
TMUSeLIMS. Send 5) fo: 


Museum Collections 


Dent. NG, 140 Greanwich Ave. 
Greenwich, Conn, 06830 


ve PENN CATALOG 
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ANNOUNCING A NEW 
GENERATION OF 
SLIDE PROJECTORS. 
AND A FREE OFFER TO 
SEE HOW GOOD THEY 
ARE FOR YOURSELF. 
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THE NEW BELL g HOWELL 
SLIDE CUBE SYSTEM II 





working parts le your — Me 
energy system. 





Whether your home is in 
Ine south or the north, PPG 
has 4n energy-saving envi- 
ronmental giass Tor your 
windows and sliding glass 
doors 

VVhere the climate is blis 
tering. YOU Caf $aVe@ alr 

“OMRON Ing COSES bY as 
much as 20 percent by let 
Ung Your nome wear win- 
OOS and ei aoors lbeeieg 
of Solarcoo!" Bronz 
tive glass inetead ofc ‘or 
gla 25 

Newest in the PPG line, 
~2olarcoo! cuts way down 
on ultraviolet light. too, 
which is a major cause of 
fading. its beaut rored 
face provides compa rative 
privacy. and by reducing 
giare makes it a fot nicer to 
look out On asummer's day, 

Up north, PPG Twindow* 
nsuiating glass uses two 
seaied panes to pring braath 
IaekIng Winter Sf&enes indoors 
While you breathe in com 
fort. Since it reduces heat 
loss through the glass more 
than 40 perce ent, tobw 
OUSIY SAVES anergy. It cuts 
messy condensation, And if 
YOU Want lO Save even more, 
add storm wendows for 
Triple glazing 

Lat PPG glass become 
part of your energy-saving 
system. VViite for a free 
copy of our Solarcool ides 
book: “Best Glass Under the 
Sun’ PPG Industries, Inc. 
Sosa My “Ate ) | One Gateway 

ariter, P ittsburgh, Pa. 
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PPts: a Concern for the 
Future 
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